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1.0 INTRODUCTION

The United States Air Force has completed thefirst five-year review of the remedial actions at Ellsworth
Air Force Base (EAFB) located in Meade and Pennington Counties South Dakota. This review was
conducted from April 2000 through July 2000. This report documents the results of the review. The
purpose of the five-year review isto determine whether the remedy at a site is protective of human health
and the environment. The methods, findings, and conclusions of reviews are documented in thefive-year
review report. In addition, five-year review reports identify deficiencies found during the review, if any,
and identify recommendations to address them.

11 PURPOSE OF THE REVIEW

This review is required by statute. Five year reviews must be implemented in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP). CERCLA § 121 ( E ), as amended,
states:

"If the president selects aremedial action that resultsin any hazardous substances, pollutants, or
contaminants remaining at the site, the President shall review such remedial action no less often
than each fiveyearsafter theinitiation of such remedial action to assure that human health and the
environment are being protected by the remedia action being implemented.”

The NCP part 300.430(f)(4)(ii) of the Code of Federal Regulations (CFR) states:

"If aremedial action is selected that results in hazardous substances, pollutants. or contaminants
remaining at the site above level sthat allow for unlimited use and unrestricted exposure, the lead
agency shall review such action no less often than every five years after the initiation of the
selected remedial action.”

12 REVIEW PROCESS

Contractors prepared portions of this review for the Air Force. The Air Force, using its contractual
arrangements via its Corps of Engineers Total Environmental Restoration Contract (TERC), contracted
with Earth Tech, Inc. to provideinformation for all or part of report sections4, 5, 6, 7, 8. 9, 10, and 12. In
addition, RD Todd & Associates was contracted to Earth Tech, Inc. to assist in the development of all or
portions of report sectionsl, 2, 3, 4, 6, and 7. These evaluationswere conducted from April 2000 through
July 2000.

Thisisthefirst statutory five-year review for EAFB. Thetriggering action for thisreview istheinitiation
of aninterim remedial action at Operable Unit 4 (Landfill 3) following IA ROD signing on 16 May 1995.
Dueto the fact that hazardous substances, pollutants, or contaminants remain at the site above levels that
allow for unrestricted use and limited exposure, afive-year review was required.

The review covers remedial actions taken at twelve operable units (OUs) at EAFB. In addition, reviews
were conducted for two non-CERCLA sites undergoing remedial action under State of South Dakota
programs. The sites reviewed include:
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CERCLA Sites:

Ou-1
Ou-2
Ou-3
Oou-4
OuU-5
OuU-6
Ou-7
Ou-8
Ou-9
Ou-10
Ou-11
Ou-12

Fire Protection training Area

LandfillsNos. 1 and 6

Landfill No. 2

Landfill No. 3

Landfill No. 4

Landfill No. 5

Weapons Storage Area

Explosive Ordnance Disposal Area (Pramitol Spill)
Old Auto Hobby Shop Area

North Hangar Complex

Base-wide Ground Water (Including AOC-24)
Hardfill No. 1

Non-CERCLA Sites:

JP-4 Release south of Operable Unit 2
JP-4 Release Flightline Refueling Area
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20 SITECHRONOLOGY

Ellsworth AFB was officially activated in July 1942 as the Rapid City Army Air Base. It became a
permanent facility in 1948, with the 28" strategic Reconnaissance Wing as its host unit. Throughout its
history, EAFB has been the base of operations for a number of types of aircraft and missile systems.
Presently, the 28" Bombardment Wing (B1-B bombers) isthe host unit. Thefollowingthreetablesprovide
a summary of the History of Installation Operations at EAFB (Table 2-1), Key Regulatory Actions
Impacting EAFB (Table 2-2), and Site Closure Status (Table 2-3)
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TABLE 2-1

HISTORY OF INSTALLATION OPERATIONSAT EAFB
(from Management Action Plan EAFB, South Dakota-1999)

Period Types Of Operations Weapon System | Waste Generating Activities
Pre-1939 Rangeland None None
1939-1941 | Rapid City Airport None Fuel/oil storage
1941-1942 | EAFB construction None Construction/demolition
B-17 quber EAFB landfills, airplane and automotive
crew training, fuel storage, hangars, machine shops
1942-1945 | Bomber Training Wing weapons storage ! ’
(solvents, ails, metals)
for bombers
Weather Reconnai ssance : Weapon storage areas, landfills, water
1945-1946 Squadron training Reconnaissance treatment facility, fuel/oil storage
1946-1947 | Inactive None None
Weapons storage area, low-level nuclear
waste storage area. explosive ordnance
1947-1957 | Bomber Wing B-36 Bombers | JiSposal area, fire protection training areas,
machine shops, fuel/ail storage, fuel pump
houses, sludge burial, landfills
Weapons storage area, landfills, low-level
nuclear waste storage area, explosive
1957-1959 | Bomber Wing B-52 Bombers | Ordnance disposal area, fire protection
training areas, machine shops, fuel/oil
storage, fuel pump houses, sludge burial,
buried tanks
B-52 Bombers Weapons storage area, Io_W-I evel nu_clear
. o waste storage area. landfills, explosive
Titan | missiles . . ;
ordnance disposal area, fire protection
: KC-135 Tankers L . .
Bomber Wing training areas, machine shops, fuel/oil
1960-1965 . : EC-135 :
Missile Wing . storage, fuel pump houses, sludge burial,
Reconnai ssance - . ]
. various dumping areas, buried tanks, low
T-38 Trainers
level nuclear waste
Minutemen Oil/water separators, landfills, buried
Missiles fuel/ail tanks, fire protection training areas,
B-52 Bombers burn pits, weapons storage area, wastewater
] h L B-1 Bombers treatment facility, drum storage areas,
1962-1992 | 447 Strategic Wing KC-135 Tankers | machine shops, fuel/oil storage, fuel pump
UH-1 Helicopters | houses, explosive ordnance disposal area,
T-38 Trainers low-level nuclear waste
Oil/water separators, landfills, buried
B-1 Bombers fuel/ail tanks, fire protection training areas,
KC-135 Tankers | VeaPons storage area, wastewater treatment
1993-1994 | 28" Bombardment Wing . facility, drum storage areas, machine shop,
UH-1 Helicopters :
i fuel/ail storage, fuel pump houses,
T-38 Trainers . X
explosive ordnance disposal area
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Period

Types Of Operations

Weapon System

Waste Generating Activities

1994-mid
1995

28" Bombardment Wing

B-1 Bombers
T-38 Trainers

Oil/water separators, landfills, buried
fuel/ail tanks, fire protection training areas,
weapons storage area, wastewater treatment
facility, drum machine storage areas, shop,
fuel/ail storage, fuel pump houses,
explosive ordnance disposal area, low-level
nuclear waste

Mid-1995
to present

28" Bombardment Wing

B-1 Bombers

Oil/water separators, landfills, buried

fuel ail tanks, fire protection training areas,
weapons storage area, wastewater treatment
facility, drum storage areas, machine shop,
fuel/ail storage, fuel pump houses,
explosive ordnance disposal area,
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TABLE 2-2

KEY REGULATORY ACTIONSIMPACTING EAFB
(from Management Action Plan EAFB, South Dakota-1999)

Date Action Details
September 1985 PA/SI Records Search Completion of PA/Records Search by EAFB
June 1988 Phase Il, Stage | Report became final
December 1989 Phase 11, Stage Il Report became fina
October 26, 1989 Proposed NPL EAFB proposed for National Priority List
August 30,1990 NPL EAFB Final Listed on NPL with 12 operable units
January 24, 1992 FFA USAF, EPA, South Dakota complete FFA
April 1, 1992 RI/FS Initiated in accordance with FFA

July — August 1995

Public Comment

Public Comment Period, OU-6 Proposed Plan.
Public meeting held 25 July, 1995

October 1995

OU-6 ROD

ROD Execution by USAF, EPA and SDDENR

September — October 1995

Public Comment

Public Comments Period for OU-1,2,4 Proposed
Plans. Public meeting held January 11, 1996

December 1995 — January
1996

Public Comment

Public Comment Period for OU-3,5,7,8,9,10,12
Proposed Plan. Public meeting held
January 11, 1996

May 1996 RODS, OU- ROD Execution by USAF, EPA and SDDENR
1,2,4,9,10,12

June 1996 RODS, OU-3,5,7,8 ROD Execution by USAF, EPA and SDDENR

September 1996 RA Report, OU-6 RA Report approved by EPA

February — March 1997

Public Comment

Public Comment Period for OU-11 Proposed Plan.
Public meeting held February 19, 1997

April 1997

ROD, OU-11

ROD Execution by USAF, EPA and SDDENR

September 1997

RA Reports

Approval by EPA of RA Reportsfor OU-1,2,3,4
(IRA and Final Action), 5,7,8 and 12
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TABLE 2-3
SITE CLOSURE STATUS
(from Management Action Plan EAFB, South Dakota-1999)
Final Final .
Site No. DF@EOI?,[A Construction | Regulatory Fllqne%lolff‘ I?A\A;)Erecs;rlt
I nspection- I nspection
CERCLA SITES
IRA (OU-1) 7/12/96 7/96 7/2/96 8/22/96 9/30/96
IRA (OU-4) 9/23/96 8/8/96 2/20/97 5/9/97 9/8/97
OuU-1 11/1/96 6/6/97 7/17/97 7/25/97 9/25/97
Rad Removal (OU-2) 11/5/97 12/2/97 NA 12/22/97 NA
OuU-2 9/23/96 5/1/97 11/6/96 5/9/97 9/8/97
OU-3 11/1/96 5/1/97 2/20/97 5/9/97 9/8/97
OuU-4 11/1/96 4/15/97 2/20/97 6/11/97 9/25/97
OU-5 11/1/96 5/1/97 2/20/97 5/9/97 9/8/97
OU-6 6/96 7/2/96 7/2/96 7/31/96 9/30/96
OuU-7 9/5/97 12/2/97 9/23/97 9/26/97 9/29/97
OU-8 11/1/96 6/6/97 2/20/97 6/11/97 9/8/97
OuU-9 1 NA NA NA NA
OuU-10 1 NA NA NA NA
OuU-11 9/8/97 12/18/97 1/14/98 12/10/99 2/10/00
OuU-12 11/1/96 5/1/97 11/6/96 5/9/97 9/8/97
Draft Final Final Final
Completion | Construction | Regulatory |Completion | Approval
Report I nspection I nspection Report

NON-CERCLA SITES
SS-08° NA NA NA
ST-10° 6/19/97 12/19/97 12/29/97
ST-14° 12/19/97 12/29/97
WP-22° 5/8/97 5/7/97 6/17/97 9/16/97
ST-236 NA NA NA NA NA
JP-4 (OU-2)’ NA 3/25/97 6/19/97 12/19/97 12/29/97
ST-178 NA NA NA 6/18/97 4/30/98
OT-18° NA NA NA NA NA
OT-16% NA NA NA NA NA

1 No-Action OU; Completion occurred when ROD was signed in May, 1996

2 Spill Site Jet Fuel Pump House 7

3 Jet Fuel Line Leak Pump House Hydrant

4 Jet Fuel Spill Site Pump House 6

5 Abandoned Industrial Waste Water Treatment Plant

6 Abandoned WWI1 Petroleum Oil Lubricant (POL) System. ST-23 is being addressed as part of the OU- 11 South

Docks Ground Water Remedia Action

7 JP-4 Pipeline puncture leak south of OU-2

8 Basewide UST locations

9 Badlands Bombing Range Impact Area. Administratively closed; work proceeding under Federal Facilities

Compliance Act.

10 Jet Fuel Spill 70 Row Hanger Complex. Pump house 7 and UST have been removed; DENR Closeout Pending.
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3.0 BACKGROUND
31 BASEWIDE

Ellsworth AFB islocated 12 mileseast of Rapid City, South Dakota, and adjacent to the small community
of Box Elder. The main Air Base covers 4.858 acres within Meade and Pennington Counties. The Base
includes runways, airfield operations, industrial areas, housing and recreational facilities. Open land,
containing individual residences, lies to the north, south, and west of EAFB, while residential and
commercial areaslieto the east (Figure 3-1).

On August 30, 1990, (55 FR 35509), EAFB was listed on the U.S. Environmental Protection Agency's
(EPA's) National Priorities List. A Federal Facility Agreement signed in January 1992 went into effect
on April 1, 1992. The FFA identified 11 potential source area Operable Units as well as a Basewide
ground water Operable Unit (Figure 3-2). In addition, the South Dakota Department of Environment and
Natural Resources(SDDENR) providesoversight for several petroleumrel ease sites, which arementioned
in thisreport but are not addressed under CERCLA. Ground water extraction systems arein operation to
address ground water contamination associated with the JP-4 plume and the Flightline Refueling Area
(FRA).

Rapid City, located approximately 6 miles west of EAFB, is the second largest city in the state, with a
population of more than 54,000 (U.S. Department of Commerce, 1992). Access to national rail lines,
Interstate Highway 90, commercial airlines, and state highways has created a transportation hub in Rapid
City. Theeconomy of the Rapid City areaiscomposed of light industry, tourism. agriculture, and avariety
of service industries.

EAFB islocated on the border of Pennington and Meade Counties, and the southernmost property lineis
approximately 4800 ft north of the Box Elder corporate limits. The estimated population within a
four-mile radius of the Base was 12,000 in 2000. The Base employs nearly 3,700 people, consisting of
about 3,255 active-duty military, and the remainder composed of civilian personnel. There are
approximately 2,894 enlisted personnel, 358 officersand 7,500 dependentsliving on Base (EAFB, Public
Affairs Office).

Land use on and around EAFB isamixture of industrial (primarily on-Base), commercial, residential, and
agricultural uses. EAFB isan active military installation, comprised of runways and airfield operations,
industrial areas, housing, and recreational facilities. The on-Base residential areas are located along the
eastern boundary of EAFB. Rancheslieto the north and west of the Base, and residential and commercial
areaslieto the east. Residences and ranches lie south of EAFB. Private residences are located within a
few thousand feet of the EAFB southwestern boundary. The closest residenceto EAFB is approximately
300 feet southwest of Operable Unit 4 (Landfill 3). There are other residences in the same vicinity. The
nearest residence to OU-1 is approximately 1,500 feet south of the southern edge of the FPTA, and 600
feet west of OU-2.

Shallow ground water in the area is used for domestic water supplies and for livestock watering.
According to the Ellsworth Air Force Base Public Health Assessment report prepared by the Agency for
Toxic Substance and Disease Registry (ATSDR), (U.S. Department of Health and Human Services, 1993),
some nearby off-Base residents use shallow (lessthan 70 ft bel ow grade) private wellsfor both household
and livestock water supplies. TheAir Force has completed adetailedinvestigation of off-siteground water
to obtain data pertaining to water quality of off-site residential wellsin support of the OU-11 RI.
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Ground water resources provide most of thewater suppliesrequired by municipal, industrial, domestic and
agricultural consumersin the study area. The Rapid City municipal distribution system obtainsits water
supplies from two deep high-capacity wells finished into the bottom of the Pennsylvanian Minnelusa
Formation and the upper Missi ssippian Madison Group (Pahasapa Limestone), three infiltration galleries
finished along Rapid Creek and from a surface water intake on Rapid Creek that is more than five miles
west of EAFB (USAF, 1985). EAFB obtainsits potablewater fromthe Rapid City Municipal Distribution
System. Inpast years, EAFB obtaineditswater suppliesfromitsownwells. A total of fivewellshad been
installed into deep bedrock aguifers at the Base. These wells were taken out of service by the Air Force
and have been abandoned following State of South Dakota requirements. The town of Box Elder's
municipal distribution system receives water from four wells more than 2 miles south of EAFB. Three of
the wells are finished into the Inyan Kara Group (Cretaceous Fall River and L akota Formations) at depths
of 2,000 feet or more, and one well has been completed into the Madison Group (Pahasapa Limestone) at
a depth of 4,180 feet below grade (USAF, 1985). Other than the shallow wells outside the southwest
corner of the Base, it isreported that ranches and rural homes in the area depend on wells completed into
the Inyan Kara Group at depths of at least 1,700 feet below land surface for water supplies (U.S.
Department of Health and Human Services, 1993). Five off-Base private domestic wells are situated
within 2,500 feet of the western and southern boundaries of EAFB near OU-1. The closest well, PWO05,
isapproximately 300 feet west of OU-1. Theclosest downgradient privatedomestic supply well fromOU-1
(PW01) is approximately 1,300 feet downgradient (southeast) of the OU.

Themgjor streams near EAFB are Box Elder Creek, Elk Creek, and Rapid Creek, all of which arelocated
in the Missouri River Basin. Box Elder Creek is an ephemeral stream, while Elk Creek and Rapid Creek
are perennial streams that support a permanent fish population.

Surface water runoff at EAFB discharges from the Base property through eight outfalls (Figure 3-3).
Ouitfalls 007, 008, and 009 flow north to the Elk Creek drainage. Outfalls 001, 002, 003, and 006 flow
south to the Box Elder Creek drainage. An additional Outfall (005) islocated at the Base Waste Water
Treatment Plant (WWTP) and discharges from the Base through Outfall 006. The outfallscarrying water
north to the Elk Creek drainage have low to no flows and therefore are not routinely monitored. The
remaining outfalls are monitored on a specific schedule as specified in applicable National Pollutant
Discharge Elimination System (NPDES) Permit requirements.

Flow to the south into the Box Elder drainageis more significant and comprisesthemgjority of runoff from
the Base. The flows|eave the Base to the south from Outfalls 001, 002, 003, and 006. Flow from Ouitfall
005 (WWTP) enters adrainage way and leavesthe Base through Outfall 006. Thewater leaving the Base
flows through drainageways into the Box Elder Creek segment between S22, T2N, R8E and Haines
Avenuein Rapid City. Surface water in the areais used to water livestock and it also supports limited
aquatic populations. Fishingisallowed in on-Base lakes.

EAFB experiences temperature variations that are typical of semi-arid continental climates. The Black
Hills to the west of EAFB exerts a pronounced influence on the climate in this area
(National Climatic Data Center, 1992). Summer days are warm, with cool comfortable nights. The
average summer temperature is 68 °F, and the daily high averageis 81 °F. July isthe hottest month, and
the highest recorded temperature was 110 °F in July 1989. Winters are relatively mild, due to the
protection of the Black Hills and the frequent occurrence of Chinook winds. The average winter
temperature is 26 °F, with an average daily minimum of 14.9 °F. The coldest month, on the average is
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January, and the lowest recorded temperature was -30 °F in December 1990. Snowfall isnormally light,
with the greatest monthly average of about 8 inches occurring in March.

Average annual precipitation is 16.3 inches. Most precipitation falls during the spring and early summer
months. April through July average 2.5 in. per month of precipitation, and June has the highest monthly
average with 3.3 inches. The average relative humidity is 71 percent at dawn, and 50 percent in the late
afternoon. Prevailing winds are from the north and northwest at amean speed of 11.3 mph (U.S. National
Weather Service, Asheville, North Carolina).

Remedial Investigations (RI) completed at EAFB at the 12 operable units resulted in the collection of
mediasamplesfrom soil. Sediment, ground water and surfacewater. The primary list of analytescollected
at each operable unit and at the background locations wereidentical. Analysisof additional site specific
analytes was conducted at OU-7 (radiological), OU-8 (explosives, dioxins and Pramitol), and OU-1
(dioxins). The primary analytes included:

SOIL SAMPLES STREAM SEDIMENT

TCL VOC (8240) TCL VOC (8240)

TCL SVOC (8270) TCL SVOC (8270)

TCL Pesticides/PCBs (8080) TCL Pesticides/PCBs (8080)
TAL Metals TAL Metals

Dioxin/Furan (1613) Dioxin/Furan (1613)

Cyanide (9012) Cyanide (9012)

TRPH (8015) TRPH (8015)

SURFACE WATER GROUND WATER

TCL VOC (8240) TCL VOC (8240)

Vinyl Chloride (8010) Vinyl Chloride (8010)

TCL SVOC (8270) TCL SVOC (8270)

Polycyclic Aromatic Hydrocarbons (8100) Polycyclic Aromatic Hydrocarbons (8100)
Pentachlorophenol (8150) Pentachlorophenol (8150)

TCL Pesticides/PCBs (8080) TCL Pesticides/PCBs (8080)
TAL Metas (total & dissolved) TAL Metas (total & dissolved)
Cyanide (9012) Cyanide (9012)

TRPH (8015) TRPH (8015)

3.2 OPERABLE UNIT 1 FIRE PROTECTION TRAINING AREA (FPTA)
3.2.1 Physical Setting

Thetopography of OU-1 ischaracterized by alocal topographic high, especialy inthe areawherethefire
training was conducted, which is bounded on the southwest and southeast by drainages that convergeto
fromasoutherly pointing apex. Surfacewater, which flowsonto and through OU-1 originatesfrom several
separate sources. these source areas, from upstream to downstream, are discussed bel ow and illustrated on
Figure 3-3.

The main drainage channel at OU-1 flows from north to south along the eastern perimeter of OU-1. The
main channel drains a portion of the southern area of EAFB including some of the hangar complex,
runways and OU-12. The main channel is approximately 12-15 ft across and 3-4 ft deep. The channel is
considered to be ephemeral: however, standing water was observed in the channel throughout the
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1993 RI field investigation. The main drainage channel eventually emptiesinto the upstream end of Pond
001. Flow inthedrainage ditch along the southeast boundary of OU-1 originates as surface water run-off
fromthelandfill area(OU-12) to the northeast of OU-1 and from drai nage pi pesthat discharge stormwater
run-off from the South Docks area of the flight line and from portions of the adjoining taxiways and flight
lines. Flow wasmeasured at approximately 1 cubic foot per second (cfs) above Pond 001 during the OU-1
field investigation.

A secondary shallow drainage ditch delivers surface runoff from the eastern portion of the FPTA to the
main drainage channel. This secondary drainage ditch is generally dry. Two drainage culverts extend
beneath the alert apron and discharge surface water from the east into the main drainage channel. The
source of the discharge from these two culverts is presumed to be runoff from the alert apron.

Surface water runoff from the above sources is temporarily held in Pond 001 (Figure 3-4). Pond 001 is
located at the southern extreme of the Operable Unit. At the downstream end of the pondisan oil skimmer
and earthen dam. On the downstream side of the skimmer, flow passes through piping beneath Kenney
Road and discharges into an open drainage ditch on the west end of OU-2. The skimmer consists of a
floating "weir" device and two discharge pipes. The skimmer isdesigned to allow water to exit Pond 001
without allowing light non-aqueous phase liquids (LNAPL) or floating debristo discharge. In addition,
afloating aerator is used in the Pond to help oxygenate water.

A secondary unnamed ephemeral drainage channel islocated along the southwestern edge of OU-1 and
receives surface water runoff from off-Base west of OU-1 and from runoff from the western edge of the
FPTA. Thisancillary drainage channel empties into Pond 001 beneath the main channel approximately
200 ft downstream of the main drainage channel. The flow in the drainage along the southwest boundary
of OU-1 originates as sheet flow and surface run-off from fields to the northwest of OU-1. There wasno
measurabledischargeinthisdrainageditch duringthe OU-1fieldinvestigation although therewasstanding
water.

The slope break into the unnamed ephemeral drainage to the southwest is gentle, whereas the slope break
into the unnamed main drainage, to the southeast, is much steeper. Wetlands were found along both
drainageways and along Pond 001. The relief from the topographic high of OU-1 to the pond is
approximately 40 ft.

3.2.2 Landand Resource Use

OU-1 contained the Former Fire Protection Training Area (FPTA) and islocated on the southwest portion
of EAFB northwest of the alert apron and east of Kenny Road. OU-1 covers approximately ten acresand
consisted of a centrally located, unlined, bermed burn pit, a steel aircraft mockup and surrounding land.
The burn pit area was the source area of contamination.

This OU iscurrently being remediated and is closed to access, except for Base personnel and contractors
responsible of the operation of the remedial systems. Undisturbed grass areas on the OU may be used by
local wildlife for foraging, loafing and nesting. No specific future use has been determined for this OU.

Operable Unit 1 hasseveral habitat features, most of which areheavily influenced by human activitiessuch
as past burn usage and current maintenance. In spite of this disturbance, some natural habitat still exists
in the form of grassland, weedy areas, and a small portion of wetlands, that would attract animal species
that would be potential contaminant receptors. The U.S. Fish and Wildlife Service National
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Wetland Inventory Map (NWI) classifies the wetland community type present on OU-1 as Palustrine
Emergent Seasonally Flooded (PEMC).

Field surveyswere conducted at EAFB in 1993 for threatened and endangered species. No sensitive plant
or fauna species classified as rare, threatened, or endangered in South Dakota were observed on EAFB.

3.2.3 History of Contamination

The FPTA was operated by the EAFB Fire Department from 1942 to 1990 at thislocation. The location
of the burn areawithin the former FPTA has changed several times over theyears. Aerial photographs of
EAFB dated May 28,1952, October 8, 1954, August 25,1962, and June 19,1968, show numerous areas of
staining presumed to be aresult of firetraining activities within the former FPTA. Thetraining exercises
conducted at the FPTA involved simulation of aircraft fires and spills. Various types of fuels, oils, and
solvents were dispersed within the burn-pit area and subsequently ignited and then extinguished.

Soilsat OU-1 contained JP-4 (jet fuel): benzene, tol uene, ethylbenzene, xylenes (BTEX); and, chlorinated
volatileorganiccompounds(VOCs). JP-4 concentrationsweremuch higher than other compounds(Figure
3-5). Ground water at OU-1 contained chlorinated VOCs, BTEX and JP-4. LNAPL Swere present in the
northern and southern end of the FPTA. Dense non-agqueous phase liquids (DNAPLS) were not present
at OU-1. Ground water contamination in thisarea did not extend beyond the Base boundary (Figure 3-6).

A quantitative risk assessment was performed for the ground water, surface water, soil, sediment, and air.
Therisk assessment eval uated potential effects on human health posed by exposure to contaminants from
OU-1. Carcinogenicriskswereestimated astheincremental probability of anindividual devel oping cancer
over alifetime as aresult of exposure to apotential cancer-causing chemical. The acceptable risk range
expressed as a probability is one cancer incidence in ten thousand people to one cancer incident in a
million people. Thislevel of risk isaso denoted by 1 x 10*to 1 x 10°. Risks within the acceptable risk
range may or may not warrant remedial action depending upon site-specific circumstances. Risks below
thisrange cannot be differentiated from the background occurrence of cancer in human populations. Risks
calculated in a risk assessment are excess (i.e., over background) cancer risks due to exposure from
contaminants.

Noncarcinogenic health risks are evaluated using a hazard index (HI). If the hazard index isless than or
equal to one, the contaminant concentration is considered an acceptable level and generally assumes that
the human population may be exposed to it during a 30-year period without adverse health effects.

The risk assessment for OU-1 indicated unacceptable risk in the shallow ground water for the future
residential exposure scenarios. The chemicals, which contributed the majority of the risk in shallow
ground water, were VOCs. Of the VOCs, benzene, 1,2-dichloroethane, (1,2-DCA) 1,1-dichloroethylene
(1,1-DCE), 1,2-dichloroethylene (1,2-DCE), 1,1,1-trichloroethane, perchloroethylene (PCE),
trichloroethylene (TCE), and vinyl chloride were identified as being above their respective maximum
contaminant levels (MCLYS).

The risk assessment indicated that unacceptable future risk exists in the soils of the burn-pit area,
primarily from the potential for contaminating the underlying ground water. In order to prevent future
contamination of the ground water, four VOCswereidentified for remediationin soils: benzene, 1,2DCE,
PCE, and TCE. These chemicals were selected for remediation on the basis of a contaminant transport
model. Remediation of jet fuel in the soil a OU-1 is also required because concentrations of jet
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fuel (and related components) exceed State of South Dakotaregulations. Risksfromexposureto pesticides
and dioxins/furansin surface and subsurface soils at OU-1 were well below the acceptable range and do
not warrant remediation.

Thecurrent and future risk from the contaminantsin the sediments and surface water at OU-1 iswithin the
acceptablerisk range. Several compounds were detected in surface water at above the Federal Ambient
Water Quality Criteria (FAWQC), but the risk to human health from these contaminants is within the
acceptable risk range ((10-4, (1 in 10,000) to 10-6 (1 in 1,000,000) increased incidents of cancer above
background)). Because of the risk being within the acceptable risk range, remediation of these chemicals
in surface water and sediment is not warranted.

Remediation of the ground water is warranted based on the risk to human health from ingesting and
contacting contaminated ground water. Remediation of soil is warranted based on the potential for
contaminantsin the soil to be transported to the underlying ground water. Actual or threatened releases
of hazardous substancesfrom OU-1, if not addressed by implementing the response action selected in this
Record of Decision (ROD), may present an imminent and substantial endangerment to public health,
welfare, and the environment.

Anecological risk evaluation of OU-1 wasbased on acombination of dataand literaturereviews, field and
laboratory analyses, analyte eval uation and screening, and preliminary risk screening. A variety of animal
species may live, forage, or nest in OU-1 habitats. These species include various types of invertebrates,
amphibians, birds, and mammals. Terrestrial vegetation and soil faunal communities do not reveal
characteristics that indicate chemical-related impacts. Thisfinding is consistent with the relatively low
levels of contaminantsin the soil.

Because of the altered natural environment at OU-I, rare, threatened, or endangered species are unlikely
to utilize the area for more than brief, periodic habitat. Due to the low levels of contaminant
concentrations and the identified exposure pathways, the contaminants do not pose an unacceptable risk
to these species. In addition. the limited contact these species would have with the OU-1 area ensures
unacceptable risk to asingle individual will not occur.

3.24 Initial Response

No CERCLA removal actions or other initial cleanup actions were completed at thisOU. A new FPTA
was constructed to the northeast of the OU in 1994. However, thisnew FPTA construction was not done
asaremedial response action.

33 OPERABLE UNIT 2LANDFILL 1 AND LANDFILL 6
3.3.1 Physical Setting

Surface topography at Landfill No. 1 generally slopes in a southerly direction from Kenney Road to the
southern boundary of EAFB (Figure 3-7). Some hummocky topography and small surface depressionsare
visible across the area. A series of east-west trending depressions are clearly visible in aerid
photographs of the area and are assumed to be the surface reflection of historical trench and fill
operations. The topography of Landfill 1 reflects minimal relief with a gentle southeast slope
(approximately 5 to 10 degrees) toward the small southeastward flowing stream. An elongated, flat-top
mound is present near the western boundary of the landfill. This mound is oriented in a north-south
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direction and is about 18 feet wide, 243 feet long, and stands about 1.5 to 2.0 feet above the surrounding
topography. Parallel to the east edge is a ditch-like depression extending the full length of the mound.

Surfacewater that flows adjacent to and through Landfill 1 originatesfrom Pond 001. Pond 001 islocated
upstream immediately northwest of Landfill No. |, across Kenney Road. Pond 001 is elongated in shape,
approximately 720 feet long and 180 feet wide at the widest point on the south end of the Pond.
It collects surface water drainage from north and west of the alert apron. Precipitation that falls on the
edge of thealert apronisalso discharged to Pond 001. Outflow fromthe pond emptiesto asmall unnamed,
southeasterly flowing stream located along the western boundary of the landfill. The stream follows a
ditchthat isapproximately 20 feet wide and 15 feet deep. Theditch channelsthe stream along the western
boundary of Landfill 1 and eventually off-Base through a cow pasture south of OU-2. Stream flow
measurements were conducted on 21 July 1993, at OU-2 surface water sample locations on this stream.
The stream flow measurements indicate that this unnamed stream had an average discharge of
approximately 1.14 cubic feet per second (CFS). The OU-2 stream flow measurements were measured
during peak flow of arain event. This stream ultimately dischargesinto Box Elder Creek.

Landfill No. 6issituated on ahillsidethat slopesto the east and residesjust west of Pool 002 and northeast
of Landfill No. 1 (Figure 3-7). The landfill boundary presented in Figure 3-7 is based upon fill material
encountered in borings drilled during the 1993/94 RI. No landfill material was encountered under the
asphalt parking lot at the top of the hillside. Therefore, the approximate boundary of Landfill No. 6
identified during the Rl is east of the boundary depicted in Installation Restoration Program (IRP) reports
as presented in Figure 3-7.

SurfacedrainagefromLandfill No. 6istoward the east to asmall surfacewater body designated Pond 002.
Pond 002 is semi-circular in shape, approximately 120 feet long, and 100 feet wide. This pond also
collects surface water runoff from the western one-half of the runway and adjacent operations areas, and
from storm water drains located within the alert apron. Outflow from Pond 002 empties to a small,
ephemeral stream that drainsto the south and ultimately to Box Elder Creek. Stream flow measurements
were conducted on 21 July 1993 at OU-2 surface water sample locations on this stream. The stream flow
measurements indicated that this small ephemeral stream had a discharge of approximately 0.24 cfs.

3.3.2 Land and Resource Use

Thereisvery little natural undisturbed surface soil across OU-2, since the area has been used for landfill
operations. Landfill No. 1 coversalarge portion of the central and southern parts of OU-2 and the surface
material inthisareais predominantly comprised of cover soil. Construction debris (concrete, reinforcing
bar, brick) isvisiblein small areasin the northwest corner of thelandfill. Alongthewestern landfill edge,
adjacent to the ephemeral stream, twisted metal rods and pipes, concrete with reinforcing bars, flattened
drums, and other debris are exposed.

The western edge of Landfill No. 6 is covered by an asphalt parking lot, while toward the east, Landfill
No. 6 hasbeen covered with soil. A gravel road runsfrom Kenney Driveto the small dam at Pond 002 and
winds through the eastern edge of Landfill No. 6.

During the RI a variety of habitat features were observed at OU 2, many of which had been altered by
human activities such as past landfill operation, maintenance, and grazing. In spite of these activities,
habitat still existed that would attract animal species that would be potential chemical receptors. Since
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thelandfill hashad asoil cover placed and reseeded as part of theremedial action, these grasshabitatshave
been improved.

Wetlands consisting of a retention pond and drainageway are located in the west part of OU-2. These
wetlands are part of alarger Base storm water system, which offers shelter, foraging and nesting habitat
for a variety of species. The U.S. Fish and Wildlife Service National Wetland Inventory Map (NWI)
classifies the wetland community types present on OU-2 as Palustrine Emergent Temporarily Flooded
(PEMA) and Palustrine Aquatic Bed Semipermanently Flooded (PABF).

Field surveyswere conducted at EAFB in 1993 for threatened and endangered species. No sensitive plant
or fauna species classified as rare, threatened, or endangered in South Dakota were observed on EAFB.

The construction of thelandfill coversfor thisOU iscomplete. Accessisrestricted to Base personnel and
contractors responsible of the maintenance of the cover and operation of the remedial systems.
Undisturbed grass areas on the OU may be used by local wildlife for foraging, loafing and nesting. No
specific future use has been determined for this OU.

3.3.3 History of Contamination

Landfill No. 1 was active from the early 1940s to 1964 and was used to dispose of a variety of wastes
including Base refuse, incinerator ash, sludge, oil, possibly liquid industrial wastes, and hardfill debris.

Aerial photo analysis conducted by the EPA from historical photos (1938 to 1990) indicated the types of
disposal practicesat Landfill No. 1. Throughinterpretation of these photographs, landfill material sappear
to have been placed in trenches in the eastern two-thirds of the landfill. The western third of the landfill
appearsto have been used to dispose of primarily hardfill materials. Thisisevidenced by the presence of
exposed rubble pilesinthisarea. Hardfill has been placed along the embankment of the drainage channel
in the western portion of the landfill. Other disposal practices at Landfill No. 1 include open burning of
refuse and debris.

Landfill No. 6 was used from 1962 to 1965 and primarily received general Base refuse. Waste oil, fuel,
and solvents may also have been disposed of at this location. No direct physical evidence of these
chemicals was found at Landfill No. 6 during the 1993/1994 remedial investigation (RI) field activities.

Within OU-2, soilscontained chlorinated VOCs, BTEX, and polynuclear aromatic hydrocarbons (PAHS),
(Figure 3-8). Thereported VOCs and BTEX chemicals represent the residual of fuels and solvents used
for aircraft and vehicle operation and maintenance at EAFB. The PAHSs are the residual of incomplete
combustion of motor fuels and were not a specific chemical used at EAFB. All but one of the reported
concentrationsin soil wasbelow the 10° risk based level calculated for excess carcinogenicrisks. Samples
from monitor wellsinstalled in the interior of Landfill No. 1 indicated the presence of TCE and DCE in
five samples at maximum concentrations of 14 ug/L and 19 ug/L, respectively.

JP-4 contamination caused by aleak in afuel line was identified along the southern boundary of OU-2.
This JP-4 contamination is being remediated under the SDDENR petroleum release program.

OU-2 is bounded on the west by a surface water drainage channel. This channel contains areas of
wetlands. Remedial construction activities at the OU resulted in some reworking of soil and drainage
channel relocation in the wetland areas. Replacement wetlands were constructed near other Base |akes
located near the center of EAFB.
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A quantitative risk assessment was performed for the ground water, surface water, soil, sediment, and air.
Therisk assessment eval uated potential effects on human heal th posed by exposure to contaminants from
OU-2. Carcinogenicriskswereestimated astheincremental probability of anindividual devel oping cancer
over alifetime as aresult of exposureto a potential cancer-causing chemical. The acceptable risk range
expressed as a probability is one cancer incidence in ten thousand people to one cancer incident in a
million people. Thislevel of risk isalso denoted by 1 x 10 to 1 x 10°(The National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) (40 CFR Part 300)). Riskswithintheacceptablerisk range
may or may not warrant remedial action depending upon site-specific circumstances. Risks below this
range cannot be differentiated from the background occurrence of cancer in human populations. Risks
calculated in a risk assessment are excess (i.e., over background) cancer risks due to exposure from
contaminants.

Non-carcinogenic health risks are evaluated using a hazard index (HI). Based on human health risk
protocols established by EPA, if the hazard index is less than or equal to one, the contaminant
concentration is considered an acceptable level and generally assumes that the human population may be
exposed to it during a 30-year period without adverse health effects.

Therisk assessment for OU-2 indicated that the future carcinogenic risk slightly exceeded the acceptable
range only from ingestion of ground water containing arsenic and beryllium. Arsenic and beryllium are
considered naturally occurring at OU-2. All other current and future quantified carcinogenic risks were
within the acceptable risk range.

Part of the remaining site risk includes risks from exposure to surface soil contaminants. The chemicals,
which contributed the majority of risk in the soil, were PAHs. Benzo(a)pyrene, a PAH, is the primary
contaminant identified in therisk assessment as contributing torisk from soils. However, only one surface
soil and two subsurface soil samples actually contained concentrations of benzo(a)pyrene that are of
concern. Duetothe heterogeneity of thelandfill contents, uncertainty isassociated with the cal cul ated risk
values for the surface soil.

Benzo(a)pyrenewas al so the primary chemical contributing to carcinogenicrisk inthe sediments at OU-2.
Five of seven sediment sampl es contai ned benzo(a)pyrene at concentrationsthat are of concern. However,
the results of the risk assessment indicate that risk due to exposure to contaminants in sediments at OU-2
iswithin the acceptable risk range. It istypical for compounds in the surface soil to wash into adjacent
drainages and to settle or become trapped in the drainage areas. Remedial action for the drainage areas
outside of the landfill boundariesis not warranted.

The risk assessment for OU-2 indicated that the only non-carcinogenic risk resulting in an HI above 1.0
was from ingestion of ground water containing arsenic. Arsenic detected in samplesthroughout the Base
is considered to be naturally occurring.

Results of therisk assessment indicated that surface water was not amediaof current concern, becausethe
chemicals detected in the ground water, which contributed to excess risk, are considered to be naturally
occurring. Therefore, remedial action isnot warranted for the ground water and surface water at thistime.

Remedial action was considered warranted for the landfills based on the potential risk to human health
from future rel eases of hazardous substances from the landfills. Contaminantsin the landfills may leach
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downward to contaminate the underlying ground water. Off-Base residents may then ingest or comein
contact with the contaminated ground water. Also, the surface of the landfills may erode, thus exposing
Base personnel doing maintenance work to disposed hazardous substances.

Field surveyswere conducted at EAFB in 1993 for threatened and endangered species. No sensitive plant
or fauna species classified as rare, threatened, or endangered in South Dakota were observed on EAFB.
In terms of ecological value OU-2 represents a highly disturbed environment dominated by the adjacent
runway and alert apron. Some habitats do exist in the areaincluding grass fields, weedy old fields, tress
and wetlands interspersed among the disturbed areas. Thetiered Ecological assessment did not identify
anv chemical related impacts and a Tier |11 assessment was considered unwarranted.

3.34 Initial Response

Two removal actions were completed at this OU. A site in the southwest corner of Landfill 1 identified
during RI geophysical investigationswasexcavatedin 1997. Thislocation contained remnantsof chemical
weapons training materials and low-level radioactive waste material. The identified material was
excavated and moved off Base for disposal at alicensed waste disposal facility.

34 OPERABLE UNIT 3LANDFILL 2
3.4.1 Physical Setting

The areawest of Landfill 2 slopes very gently to the south, whereas the area east of Landfill 2 slopesto
the east where a dendritic pattern of ephemeral drainages has dissected the area. The southern drainage
leadsto Box Elder Creek. The eastward drainage at OU-3 is part of an overall northern sloping dendritic
pattern that drainstoward ephemeral drainagesthat lead to Elk Creek. OU-3iscurrently undevel oped and
isdominated by relatively undisturbed grassland. Some exposed rubblewas evident in full trenchesin the
northern portion of the OU at the time of the RI.

Water uses designated for the streamsincludeirrigation. wildlife propagation, and livestock. Inaddition,
the Elk Creek designation includes limited contact recreation.

Theavailable habitat on OU-3 isdominated by relatively undisturbed grassland. OU-3 differsfrom most
of the other operable unitsin that none of the siteis developed. There are no buildings, parking areas, or
paved roads within the OU. Trench-and-fill activities have physically altered the vegetation on a small
portion of OU-3, but the magjority of the OU isrelatively undisturbed grassland that remains attractive to
animal species that would be potential chemical receptors.

No wetlandswereidentified onthe OU. That is, no standing or flowing water existed, and dominant plant
species were not hydrophytic in any part of the OU.

3.4.2 Land and Resource use
OU-3, located in the northeast portion of EAFB, consistsof Landfill 2, an approximately one acre site, the
four identified trenches to the north and two disturbed soil areas in the southeast and southwest corners

(Figure 3-9).

The areawest of Landfill 2 slopes very gently to the south, whereas the area east of Landfill 2 slopesto
the east where atree-like pattern of intermittent drainages has dissected the area. The southern drainage
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leadsto Box Elder Creek. The eastward drainage at OU-3 is part of an overall northern sloping tree-like
pattern that drainstoward intermittent drainages, which lead to Elk Creek. OU-3iscurrently undevel oped
and is dominated by relatively undisturbed grassiand.

The placement of the landfill cover iscompleted at thisOU. The OU isclosed to access. except for Base
personnel and contractors responsible of the operation of the remedial systems. Undisturbed grass areas
on the OU may beused by local wildlifefor foraging, loafing and nesting. No specific future use has been
determined for this OU.

3.4.3 History of Contamination

The landfill was active for approximately one year (1964-1965) until operable concerns with trash
containment ended its use. Methods used to dispose of the refuse included surface filling of alow-lying
area (fill area) and trench and fill operations. Combustible trash, described as shop wastes, was burned
daily in aburn pit. Four trenches located north of the fill area were used for the disposal of metal and
industrial and household refuse. Possible burial siteswereidentified inthe August 24, 1971, aeria photo,
but the trench origination dates are not known. Some metal debris was exposed at OU-3 and may have
been the result of surface disposal of metal waste. Areas of disturbed soil in the southwestern and
southeastern corner of OU-3, which may have been dump areas, were also identified in historical aerial
photographs of EAFB.

A sign had been located within the boundary of OU-3 indicating a missile, disposal/buria site (USAF,
1988). Themissiledisposal siteisbasically scrap metal salvaged from atest flight and is not a source of
chemical release to the environment. According to the USAF, the missile dates from atest firing in the
mid-1960s. Information on the missileisstill classified at thistime.

Soil and soil vapor samplesfrom OU-3 indicated the presence of VOCs, BTEX, methane (soil vapor only)
and semi-volatile organic compounds (SVOCs) (soil only). The calculated carcinogenic risk level for
surface soil was 1 x 10°°, dueto the presence of SVOCs. Thiswas considered within the acceptable range.
Thereported VOCsand BTEX compounds are residual from fuels used at EAFB and from solvents used
in maintenance and repair of aircraft and other vehicles.

The most commonly reported compound, in soil vapor samples, in the trench-area samples was
tetrachl oroethylene (PCE) with amaximum concentration of 0.192 parts per million (ppm) near themiddle
part of thewesterntrench. Tolueneand xyleneswereal so reported in soil vapor samples, at concentrations
up to 38.23 ppm, total reported benzene, toluene, ethylbenzene, and xylenes (BTEX) concentrations up
t0 99.53 ppm, and trichloroethylene (TCE) at concentrations up to 0.297 ppm. Methane was reported at
concentrationsup to 50,722 ppm, primarily in samplesfor which other compoundswereal soreported. The
lower explosive limit for methane is 50,000 ppm, with an upper explosive limit of 150,000 ppm (Figure
3-10). The PCE and TCE identified at this OU are the residual left from equipment maintenance and
grease stripping operations related to aircraft and vehicle repair and maintenance.

Toluene was reported in two samples collected from the burn-pit area at concentrations of 0.53 ppm and
1.21 ppm, respectively. Xylene, methylene chloride, Dichloroethene (DCE), and TCE were reported in
samples at concentrations of 1.10 ppm, 0.57 ppm, 1.14 ppm, and 0.003 ppm, respectively. TCE wasaso
reported in a sample at a concentration of 0.014 ppm.
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TCE wasreported in six samplescollected from the southwest corner of OU-3 at amaximum concentration
of 0.169 ppm. One sample had areported total DCE concentration of 0.264 ppm. Soil samples contained
acetone, acetonitrile, VOCs (DEC was reported as high as 12.0 ug/L). Jet fuel concentrations as high as
170 mg/kg, SVOCs, and pesticides.

Ground water samples indicated the presence of chlorinated VOCs and petroleum constituents. The
cal cul ated carcinogeni c and non-carcinogenicrisksfor ground water exceeded the acceptablecarcinogenic
and non-carcinogenic risk ranges. In the trench area, nine VOCs were reported above quantitation limits
for ground water samples. Vinyl chloride was reported in two of the samples (11.0 micrograms per liter
[ug/L] and 4.2 ug/L), and 1,2-dichloroethanewasreportedinonesampleat 17.0 ug/L. Downgradient from
thefill area, VOC samples were obtained from three monitoring wells, but because of insufficient water,
no other constituents were analyzed in one of thewells. A total of six VOCswere reported: PCE, TCE,
total 1,2-dichloroethene, benzene, ethylbenzene, and xylenes, Figure 3-11.

A quantitative risk assessment was performed for the ground water, surface water, soil, sediment, and air.
Therisk assessment eval uated potential effects on human health posed by exposure to contaminants from
OU-3. Carcinogenicriskswereestimated astheincremental probability of anindividual devel oping cancer
over alifetime as aresult of exposure to a potential cancer-causing chemical. The acceptable risk range
expressed as a probability is one cancer incidence in ten thousand people to one cancer incident in a
million people. Thislevel of risk isalso denoted by 1 x 100 1 x 10°. Risks within the acceptable risk
range may or may not warrant remedial action depending upon site-specific circumstances. Risks below
thisrange cannot be differentiated from the background occurrence of cancer in human popul ations. Risks
calculated in a risk assessment are excess (i.e., over background) cancer risks due to exposure from
contaminants.

Non-carcinogenic health risks are evaluated using ahazard index (HI). If the hazard index islessthan or
equal to one, the contaminant concentration is considered an acceptable level and generally assumes that
the human population may be exposed to it during a 30-year period without adverse health effects.

Therisk assessment for OU-3 indicated that the current and future total carcinogenic siterisk, calculated
using average exposure assumptions, iswithin the acceptabl e risk range for theresidential scenario. Total
current and future carcinogenic risk calculated using the RME exposure assumptionsis greater than 1 x
10“. Themajority of thetotal carcinogenic siterisk for the residential scenario isfrom exposureto VOC
and arsenicintheground water. The current and future non-carcinogenic risk isdueto naturally occurring
selenium in ground water. However, due to the heterogeneity of the landfill contents, great uncertainty
is associated with the calculated risk values.

Based on the OU-3 risk assessment, the calculated carcinogenic and non-carcinogenic risks for ground
water is 2 x 10 and 4.8, respectively. The calculated carcinogenic risk level for surface soil is1 x 10°,
due to the presence of SVOCs. This is within the acceptable risk range. Based on this calculated
acceptablerisk, and the low concentrations of contaminants detected in surface soil samples, remediation
is not warranted for surface soil as part of OU-3.

Remedial action waswarranted for thelandfill based on the uncertainty associated with the cal culated risk
values. Based on the OU-3 risk assessment, the calculated carcinogenic and non-carcinogenic risks for
ground water exceed the acceptabl e carcinogenic and non-carcinogenicrisk ranges. However, remediation
isnot warranted for ground water at OU-3. The sporadic reported concentrationsand lack of localizations
of contaminants detected in ground water a OU-3 result in the risk assessment model
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estimates developed for this site being highly conservative and therefore present uncertainty for
interpretation of risks for these contaminants within an OU-wide context. The data do not support the
existence of plumes of these contaminants, therefore monitoring of the ground water will provide for the
protection of the environment and human receptors as degradation of the COC (vinyl chloride) is
monitored overtime.

The potential sourcesfor the chemical COCsat OU-3 arethe landfill and trenches, which cover about one
acre. TheTier | and Il ecological risk evaluations determined that this area was too small to present a
significant ecological risk and the site was not recommended for a Tier 111 assessment.

3.4.4 Initial Response

No CERCLA removal actions or other initial cleanup actions were completed at this OU.
35 OPERABLE UNIT 4 LANDFILL 3

351 Physical Setting

OU-4 consists of Landfill No. 3, which is approximately 35-40 acres in size and is located in the
southwestern corner of EAFB (Figure 3-2). The topography at OU-4 is fairly level, with a slight slope
toward the south and east, and a few broad, shallow depressions. The western portion of the OU slopes
gently toward thewest. A series of east-west trending depressions are visible on aerial photographs, and
are assumed to be the surface reflection of historical trench and fill operations.

A shallow aquifer has been identified at depths of 10 feet to 50 feet beneath the ground surface at EAFB.
The top of the shallow aquifer at OU4 varies seasonally, but is generally 14 ft to 32 ft below the ground
surface. Thisground water is classified as having abeneficial use as adrinking water supply suitable for
human consumption (ARSD Chapter 74:03:15, Ground water Quality Standards). Theshallow aquifer may
also discharge to the surface. However, no known seeps or springs were identified at OU-4.

Deeper bedrock aquifers also exist beneath EAFB. These deeper aquifers are separated from the shallow
aquifer by 800 feet of low-permeability clays and silts. In the past, EAFB utilized these deeper aquifers
foritswater supply. Presently, EAFB obtainsitspotablewater fromtheRapid City Municipal Distribution
System.

3.5.2 Land and Resource Use

Field surveyswere conducted at EAFB in 1993 for threatened and endangered species. No sensitive plant
or fauna species, classified asrare, threatened, or endangered in South Dakota were observed on EAFB.

Operable Unit (OU) 4 is predominately grassland habitat, much of which has been disturbed by human
activities, such as past landfill operation and current maintenance. Despite the disturbance, habitat still
existsthat would attract animal speciesthat would be potential contaminant receptors. Introduced grasses
dominate existing vegetation on OU-4. Crested wheatgrass (Agropyron cristatum) covers most of the
OU-4 investigative area, including the area over the former landfill.
The landfill covers approximately half of the OU, but the only remaining visual evidence of the landfill
is the rough and uneven terrain resulting from trench and fill activities. Small patches of other grasses,
such as smooth brome (Bromusinermis) and Kentucky bluegrass (Poa pratensis), are also present within
the crested wheatgrass field. A number of forb species, such as
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yellow sweet clover (Mélilotus offcinalis), skeletonweed (Lygodesmia juncea), purple coneflower
(Echinacea angustifolia), scurfy pea (Psoralea tenuiflora), and cowboy's delight (Spharal cea coccinea),
are present as well.

Construction of thelandfill cover at thisOU iscomplete. Accesstothe OU isrestricted to Base personnel
and contractors responsible of the maintenance of the cover and for the completion of long term ground
water monitoring and operation of the remedial systems. Undisturbed grass areas on the OU may be used
by local wildlifefor foraging, loafing and nesting. No specific future use has been determined for this OU.

3.5.3 History of Contamination

Thelandfill was primarily active between 1965 and 1976 asatrench and fill operation. Disposal trenches
were approximately 13to 15 ft deep. A recent examination of 1946 and 1952 aerial photographs of EAFB
indicated that some landfill activity may have occurred prior to 1965. Also recordsindicate that one open
trench wasused for disposal of construction demolition debrisduringthe mid-1980s. Digested wastewater
treatment plant biosolidswas also added to thelandfill at thistime. Solid waste generated onBase hasbeen
disposed of by contract at an off-Base sanitary landfill since 1976.

Shop wastes (liquids and paints), industrial sewer sludge and oils, and miscellaneous refuse were placed
inLandfill No. 3. Duringthe mid-1970s, agravel-filled waste-oil pit was operated in the southwest corner
of the OU for about one year. These wastes are thought to be the source of the VOCs and SVOCs
identified duringtheRI. The contents of approximately 100 55-gallon drums containing waste oil and fuel
were placed in the w aste-oil pit. Prior to 1982, the southwest corner of OU-4 was also used as a staging
areafor 55-gallon drums containing waste oil and fuel. Recently, the southwest corner of OU-4 was used
to stage asphalt rubble. The asphalt rubble was removed in the fall of 1993. The exact locations of the
waste pit and drum staging area are not known, but are presumably in the vicinity of the former asphalt
waste pile area. During 1982 and 1983, OU-4 was used as a disposal site for soil containing Pramitol, a
herbicide, and sodium chromate, alaunch facility coolant.

Soil at OU-4 contained el evated VOCs, semi volatile organic compounds (SV OCs), and pesticideswithin
the EAFB boundary (Figure 3-11). Ground water contained chlorinated VOCs, SVOCs, and pesticides
(Figure 3-12). Contaminated ground water within this OU moved fromthelandfill, (Figure 3-13), located
within the original Base boundaries, to an adjacent area within the OU, which is now owned by the Air
Force. The VOCs and SVOCs were residuals from shop wastes disposed at the OU. The pesticides
residuals are the result of normal ground keeping use on EAFB.

Sixteen separate VOCswere reported in soil samplesfrom OU-4. Toluenewasthe only reported VOC in
surface soil samples.  Acetone, toluene, ethylbenzene, xylenes, octamethylcyclotetrasiloxane,
trichloroethene(TCE), and 1,2-total -dichl oroethenewerethe most commonly reported V OCsin subsurface
soil samples. Four soil samples taken from locations within Landfill No. 3 contained PAH, o-cresol and
p-cresol. Benzo(a)pyrene was reported in three surface soil samples.

Twenty different pesticides and two PCBs were reported in soil samples. The highest frequency of
reported pesticideswasfrom surface soil samplescollected within Landfill No. 3. Reported pesticidesare
believed to be a result of normal pesticide application practices on the surface, rather than disposal of
waste product. No specific source was identified in Base records for the PCBs.
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Eight inorganic compounds were reported above background in OU-4 surface soil samples. Calcium and
magnes umweretheinorganic anal ytesmost frequently reported above background concentration. Sixteen
inorganic analyteswere reported above background levelsin OU-4 subsurface soil samples. Lead, silver,
and zincwerereported at 4, 250, and 18 times, respectively, abovethe background rangein one subsurface
sample. Theseinorganic elementsarefrom naturally occurring materials contained in the Black Hills Sail
Complex and base rock materials.

Reported dioxin/furan included: 2,3,7,8-tetrachlorodibenzofuran; 1,2,3,4,6,7,8-heptachlorodibenzo-p-
dioxin and furan; and octachlorodibenzo-p-dioxin and furan. The international toxic equivalents were
below the 1,000 picograms per gram (pg/g) level of concern for residential soil.

One sediment sample was taken during the 1993 RI. This sample was taken from an off-Base ephemeral
stream channel downgradient of OU-4. Reported analytesincluded acetonein the duplicate analysisonly,
eight separate PAH compounds, three pesticide compounds, and inorganic compounds.

TCE and total dichloroethene (DCE) were the most frequently reported VOCs in ground water samples.
TCE, vinyl chloride, and 1,2-dichloropropane were reported in sampl es taken from the shallow aquifer at
or above the Maximum Contaminant Level (MCL). Sample resultsfrom OU-4 monitoring wellsindicate
chlorinated hydrocarbons were reported in ground water samples from four general areas. Thefirst area
extends from the center of Landfill No. 3 south past the Base boundary approximately 2,000 feet. The
second areaisin the southwestern corner of the landfill, and extends off-Base to the south and southwest.
There is some indication that these two areas may be interconnected. The third area is an isolated
occurrence in the northeast corner of the OU. A fourth areaisin the vicinity of the control tower.

Nineteen different SVOCs analytes were reported in ground water samples from OU-4.
Bis(2-chloroethyl)ether and 1,4-dichlorobenzene were the most frequently reported SVOCs in ground
water samples. 1,2,4-trichlorobenzene was reported once abovethe MCL of 70 ug/L. Pentachlorophenol
was reported once at 1 ug/L, equal to the MCL.

Fourteen different pesticideswerereported in eight ground water samples. Aldrin, apha-BHC, beta-BHC,
heptachlor, and heptachlor epoxide were the most frequently reported pesticides in OU-4 ground water
samples. The highest reported pesticide value was for prometon, which was reported once at a
concentration of 0.95 ug/L.

Seventeen inorganic compounds exceeded background ranges in ground water samples. Antimony,
cadmium, manganese, lead, nickel, and selenium werereported at valuesthat exceeded theMCL in at | east
one sample. However, antimony, manganese, and selenium were aso reported in background samples
above the MCL, and are believed to naturally occur at higher concentrations in the area.

A quantitative risk assessment was performed for the ground water, surface water, soil, sediment, and air.
Therisk assessment evaluated potential effects on human health posed by exposure to contaminants from
OU-4. Carcinogenicriskswereestimated astheincremental probability of anindividual devel oping cancer
over alifetime asaresult of exposure to a potential cancer-causing chemical. The acceptable risk range
expressed as a probability is one cancer incidence in ten thousand people to one cancer incident in a
million people. Thislevel of risk isalso denoted by 1 x 10 to 1 x 10°. Riskswithin the acceptable risk
range may or may not warrant remedial action depending upon site-specific circumstances. Risks below
thisrange cannot be differentiated from the background occurrence of cancer in human popul ations. Risks
calculated in a risk assessment are excess (i.e., over background) cancer risks due to exposure from
contaminants.
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Non-carcinogenic health risks are evaluated using ahazard index (HI). If the hazard index islessthan or
equal to one, the contaminant concentration is considered an acceptable level and generally assumes that
the human population may be exposed to it during a 30-year period without adverse health effects.

Therisk assessment for OU-4 indicated that the chemical, which contributed the majority of therisk inthe
soil, was benzo(a)pyrene [a polynuclear aromatic hydrocarbon (PAH)]. However, only three of five
samples had reported benzo(a)pyrene concentrations in excess of the reasonable maximum exposure
(RME) 10°risk range. None of the sample concentrations exceeded the central tendency/average risk
range. However, due to the heterogeneity of the landfill contents, uncertainty is associated with the
calculated risk values for the surface soil.

The following compounds were identified in the risk assessment as contributing to unacceptable current
and future risk (risk drivers) in ground water on-Base: vinyl chloride, 1,1-DCE, TCE, n-nitroso-di-n-
propylamine, bis(2-chloroethyl)ether, 1,4-dichlorobenzene, aldrin, alpha-BHC, and heptachlor. Inaddition,
1,2 4-trichlorobenzene, cadmium, and lead were reported above the MCL in on-Base ground water
samples. Total-1,2-DCE wasreported abovethe MCL for cis-1,2-DCE in on-Base ground water sampl es.

Vinyl chloride, 1,1-DCE, TCE, 1,2-DCA, and alpha-BHC wereidentified ascurrent and futurerisk drivers
in off Base ground water. In addition, lead and total-1,2-DCE were reported above the MCL in off-Base
ground water samples.

Remediation of the ground water is warranted based on the risk to human health from ingesting and
contacting contaminated ground water. Remedial action is a'so warranted for the landfill based on
potential risk to human health from future releases of hazardous substances. If not remediated,
contaminantsin the landfill may leach downward to contaminate the underlying ground water. Off Base
residents may theningest or comein contact with the contaminated ground water. Also, thecurrent surface
of the landfill may erode, thus exposing off-Base residents to contaminants in both surface water and air.
Due to the potential heterogeneity of the waste materials present within the landfills, a complete
characterization of waste materials present was not possible during the RI. This adds a degree of
uncertainty to the risk assessment for the landfill contents. Rather than attempting to fully characterize
landfill contentsand gain more certainty in the risk assessment, the Air Force utilized guidance devel oped
by EPA titled Presumptive Remedy for CERCLA Municipal Landfill Stes (OSWER Directive
9355.0-49FS). The presumptive remedy for landfillsis containment (capping) of landfill contents. Using
the presumptive remedy strategy, a quantitative risk assessment is not necessary to evaluate whether the
containment remedy addresses all exposure pathways and contaminants potentially associated with a
landfill. Rather, all potential exposure pathways can be identified using the conceptual site model and
compared to the pathways addressed by the presumptive remedy. Containment of the landfill contents
addresses exposure pathways and risks normally associated with landfills. The contaminant exposure
pathways for the potential risks associated with the landfill contents at OU-4 include (1) direct physical
contact with the landfill contents and (2) consumption or contact with ground water that may become
contaminated.

Interms of ecological value OU-4 represents areathat has been highly disturbed. Theareahasovergrown
with a wide variety of grasses and herbaceous plants. The Tier | and Il ecological risk assessment
identified anumber of invertebrates, small mammalss, birds, larger mammal's, and reptilesthat may forage,
live or nest in the area. Terrestrial vegetation and soil faunal communities did not reveal patterns
indicating chemical-related impacts, a Tier Il investigations was considered unwarranted.
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3.54 Initial Response

No CERCLA removal actions or other initial cleanup actions were completed at this OU.
3.6 OPERABLE UNIT 5LANDFILL 4

3.6.1 Physical Setting

OU-5 consists of Landfill 4 and approximately 50 adjacent acres near the northern perimeter of EAFB.
Landfill No. 4isapproximately a 10-acre arealocated at the northern end of Scott Drive. Topographically,
the southern portion of the landfill slopes slightly to the north (Figure 3-13). The northern portion of
Landfill No. 4 slopes steeply to the north-northeast and the western portion of the OU slopes toward the
west. Several incised valleysexist to the north and west of Landfill No. 4. Thesevalleyscarry stormwater
runoff off-Base, north and northwest of OU-5 into several unnamed ephemeral tributaries of Elk Creek.
Two ephemeral pondsalong an erosional gully wereidentified duringthefield survey. The"ponded" areas
are within the natural drainage way where the water source is surface runoff. The erosional gully
originates on the steep face of Landfill No. 4. It collects surface nmoff from the surrounding hilly terrain
and carriesit to the north, off the OU and the Base. Southwest of thelandfill, the topography isfairly level
with a dlight rise associated with a Base perimeter service road. Landfill No. 4 has exposed fill areas
throughout most of the former disposal areas.

3.6.2 Land and Resource Use

Crested wheatgrass fields and mixed grass prairie dominated the habitat on OU-5 during the RI. OU-5
differsfromthe mgjority of the operable unitsin that none of the siteisdeveloped. Thereareno buildings,
parking areas, or paved roads within the OU. Because of the lack of development, over half the OU
contained grassland that was attractive to animal species that would be potential receptors.

Field surveyswere conducted at EAFB in 1993 for threatened and endangered species. No sensitive plant
or fauna species classified as rare, threatened, or endangered in South Dakota were observed on EAFB.

Theonly wetlandsidentified on OU-5 are part of an isolated drai nage system associated with the erosional
gully. They consist of two small ephemeral ponds located in depressions along the erosional gully. The
ponds are highly degraded and are unlikely to provide any wildlife habitat. Both ponds are heavily used
by cattle; compacted soils and trampled vegetation were common around the ponds. In addition, both
ponds were scattered with debris from the landfill, such astires, rubble, and scrap metal.

Remedial construction activitiesat this OU have been completed. Accessedtothesiteisrestricted to Base
personnel and contractors responsible of the maintenance of the landfill cover and long term monitoring
of ground water. Undisturbed grass areas on the OU may be used by local wildlife for foraging, loafing
and nesting. No specific future use has been determined for this OU.
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3.6.3 History of Contamination

Waste was disposed of at OU-5 from the 1940s through 1990. This landfill was used primarily for the
disposal of construction demolition and hardfill materials: however, reports and visual observationsfrom
installation restoration program (IRP) studiesnoted that thissitewasal so used for general refuseand drum
disposal. The Base Commander terminated waste disposal activities at this landfill after 1990.

Polynuclear aromatic hydrocarbons (PAHS) at estimated values below the sample quantitation limit (48
ug/kg to 250 ug /kg) and JP-4 jet fuel, in one surface soil sample (SB930502) at 190 mg/kg, were reported
in soil samples collected from OU-5 (Figure 3-14). Jet fuel was also reported at a concentration of 100
ug/L in one ground water sample collected during the investigation (Figure 3-15). The PAH compounds
are attributed to the incomplete combustion of jet and motor vehicle fuels.

A quantitative risk assessment was performed for the ground water, surface water, soil, sediment, and air.
Therisk assessment evaluated potential effects on human health posed by exposure to contaminants from
OU-5. Carcinogenicriskswereestimated astheincremental probability of anindividual devel oping cancer
over alifetime as aresult of exposure to a potential cancer-causing chemical. the acceptable risk range
expressed as a probability is one cancer incidence in ten thousand people to one cancer incident in a
million people. Thislevel of risk isalso denoted by 1 x 10 to 1 x 10°. Riskswithin the acceptable risk
range may or may not warrant remedial action depending upon site-specific circumstances. Risks below
thisrange cannot be differentiated from the background occurrence of cancer in human popul ations. Risks
calculated in a risk assessment are excess (i.e., over background) cancer risks due to exposure from
contaminants.

Non-carcinogenic health risks are evaluated using ahazard index (HI). If the hazard index islessthan or
equal to one, the contaminant concentration is considered an acceptable level and generally assumes that
the human population may be exposed to it during a 30-year period without adverse health effects.

Part of the site risk present at OU-5 includes risk from exposure to surface soil contaminants from within
the landfill. In addition, due to the heterogeneity of the landfill contents, there is some uncertainty
associated with the cal cul ated risk valuesfor the surface soil. Therisk assessment for OU-5 indicated that
the carcinogenic current and future risk was within the acceptable risk range of 1 x 10“to 1 x 10° and
there were no non-carcinogenic risks resulting in an HI above 1.0.

Results of therisk assessment indicated shallow ground water and surface water were not mediaof current
concern. Therefore, remedial action isnot warranted for the ground water and surface water at thistime.
The ground water at OU-5 will till be retained as part of the Base-wide ground water evaluation for
OuU-11.

Remedial action is warranted for the landfill based on the potential risk to human health from future
releases of unidentified hazardous substances in the landfill. Contaminants in the landfill may leach
downward to contaminate the underlying ground water. Off-Base residents may then ingest or comein
contact with the contaminated ground water. Also, the surface of the landfills may erode, thus exposing
off-Base residentsto contaminantsin both surface water and air. Dueto the potential heterogeneity of the
waste materials present within the landfill, uncertainty is associated with the calculated risk values for
surface soil.

The ecological evaluation of OU-5 was based on a combination of data and literature reviews, field and
laboratory analyses, analyte evaluation and screening, and preliminary risk screening.
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A variety of potential receptorswereidentified that could nest and/or foragein OU-5 habitats. Theserange
fromthe soil faunaidentified with pitfall trapsto aquaticinvertebratesin the ephemeral pondsto birdsand
mammals. Those species preferring grassland and tolerant of disturbed, weedy areas would be expected
to be more common. Rare, threatened, or endangered species are unlikely to utilize OU-5 for more than
very transitory habitat.

Terrestrial vegetation and soil fauna communities at OU-5 were statistically different from those at an
off-Basereferencearea. Whilenot confirming effects of elevated chemicals (differencesmay infact have
been due to differences in physical disturbance), the differences were sufficient to conduct a Tier 11
evaluation (based on terrestrial vegetation) and then apreliminary risk screen (based on soil fauna data).

The preliminary risk screen identified the following analytes as chemicals of concern at OU-5: silver,
endrin, heptachl or epoxide, arsenic, beryllium, and mercury. Themetal sareconsidered naturally occurring
elementsinthe Black Hill Areasoil complex, the pesticides are thought to be residualsfrom on-Base pest
control practices.

The landfill that is a potential source of the COCs at OU-5 covers an area of about ten acres. Thisis
considered too small to present significant ecol ogical risk, and an OU-specific Tier 111 assessment was not
completed. However, theidentified COCswere carried over for evaluation in a Basewide ecological risk
assessment.

3.6.4 Initial Response

No CERCLA removal actions or other initial cleanup actions were completed at this OU.
3.7. OPERABLE UNIT 6 LANDFILL 5

3.7.1 Physical Setting

The topography of OU-6 is characterized by an east-west drainageway and a north-south stream. The
east-west drainageway is located in the southern portion of OU-6, and drains surface water off of OU-6
to the southeast. It also includes a storm sewer discharge. The stream along the eastern (north-south
drainage) boundary of OU-6 drains surface water off-site to the south. Thisdrainageisfed by Gateway
Lake, located approximately 1,000 ft upgradient of OU-6 and by discharge from the Base WWTP. This
drainage collects approximately two-thirds of the storm water runoff from the Base. One of the more
important wildlife habitat features on OU-6 is the wetlands vegetation associated with these drainages.

3.7.2 Land and Resource Use

Two distinct types and areas of fill material were found at OU-6. Thefirst type of fill material was clean
fill used onthe eastern portion of the OU, probably during construction of the golf course, and consists of
re-worked soil and organic material. The organic material was described in the field as black organic
humus type material resembling WWTP sludge material and plastic, and may have been used as a soil
amendment when the golf course was built. The second type of fill material islandfill material, which
consists of construction debris and demolition debris. Construction and/or demolition debris consists of
broken concrete, broken brick, asphalt, and wood.
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Field survey swere conducted at EAFB in 1993 for threatened and endangered species. No sensitive plant
or fauna species classified as rare, threatened, or endangered in South Dakota were observed on EAFB.

Remedial actions at this OU have been completed. Accessto the areaisrestricted to Base personnel and
contractors responsible of the maintenance of the landfill cover and for long term monitoring activities.
Undisturbed grass areas on the OU may be used by local wildlife for foraging, loafing and nesting. No
specific future use has been determined for this OU.

3.7.3 History of Contamination

The landfill at OU-6 (Landfill No. 5), located in the southeastern corner of the Base (Figure 3-2), was
active from 1960 to 1980 and primarily used to dispose of construction and demolition debris. Hardfill
(i.e., concrete, asphalt) was placed along therail lineto stabilizeerosion. Inaddition, reportsstate digested
sewage sludge, miscellaneous refuse, and possibly shop wastes may have been disposed of at thislandfill
(USAF, 1985). However, nodirect physical evidence of miscellaneousrefuse or industrial/shop waste has
been found at OU-6.

Polynuclear aromatic hydrocarbons and pesticides were reported in soil samples collected from OU-6
(Figure 3-16). Levels of VOCs and metals contaminants observed in the ground water at the site were
below Maximum Contaminant Levels (MCLSs) or considered to be representative of background levels
(Figure 3-17). PAHSs are the residuals of incomplete motor and jet fuel combustion. The pesticides are
residual for normal grounds keeping use on Base.

Acetone, pentane, styrene, benzene, toluene, xylene, naphthalene, bis (2-ethylhexyl) phthalate, and
heptachlor epoxide werereported in at least 1 sample collected from surface water locations during the RI
investigation.

A quantitative risk assessment was performed for the ground water, surface water, soil, sediment, and air.
Therisk assessment evaluated potential effects on human health posed by exposure to contaminants from
OU-6. Carcinogenicriskswereestimated astheincremental probability of anindividual devel oping cancer
over alifetime as aresult of exposureto a potential cancer-causing chemical. The acceptable risk range
expressed as a probability is one cancer incidence in ten thousand people to one cancer incident in a
million people. Thislevel of risk isalso denoted by 1 x 10“to 1 x 10°. Risks within the acceptable risk
range may or may not warrant remedial action depending upon site-specific circumstances. Risks below
thisrange cannot be differentiated from the background occurrence of cancer in human populations. Risks
calculated in a risk assessment are excess (i.e., over background) cancer risks due to exposure from
contaminants.

Non-carcinogenic health risks are evaluated using ahazard index (HI). If the hazard index islessthan or
equal to one. The contaminant concentration isconsidered an acceptablelevel and generally assumesthat
the human population may be exposed to it during a 30-year period without adverse health effects.

The human health risk assessment evaluated potentia effects on human health posed by exposure to
sources and/or releases associated with Landfill No. 5. The assessment considered the possibility of
multi-media sourcesincluding ground water, soil, surface water, sediment and air. Results of the baseline
risk assessment indicated shallow ground water and surface water were not media of concern. Identified
risk driver chemicals of concern for OU-6 included: PAH in surface soil, manganese in soil, and arsenic
in sediment. The calculated current and future carcinogenic risk for OU-6 was within EPA's acceptable
range of 10* to 10°.
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A variety of potential receptorswereidentified that may live, forage or nest in OU-6 habitats. Theserange
from benthic invertebrates and amphibians in the drainage channels to birds and mammals. Terrestrial
vegetation and fauna communities did not show patterns indicating elevated chemical exposure-related
impacts. Thisfinding was considered consistent with therelatively low levels and limited distribution of
elevated chemical concentrationsin soil, and the active and disturbed nature of the site observed during
the RI. Tier Il investigations were not completed at this site but the COCs were carried over to the
Basewide Tier 11l assessment.

OU-6 is bounded on the east and south side by a surface water drainage channel. This channel contains
areas of wetlands. Remedial construction activities at the OU resulted in some reworking of soil and
drainage channel rel ocation inthewetland areas. Replacement wetlandswere constructed near other Base
lakes located near the center of EAFB.

3.74 Initial Response

No CERCLA removal actions or other initial cleanup actions were completed at thisOU. A new FPTA
was constructed to the northeast of the OU in 1994. However, thisnew FPTA construction was not done
asaremedial response action.

3.8 OPERABLE UNIT 7 WEAPONS STORAGE AREA
3.8.1 Physical Setting

Thetopography at OU-7 gently slopes toward the west and southwest away from the high plateau located
in the northeastern corner of the WSA. Surface-water drainage from OU-7 generally flowsinto drainages
directed to Box Elder Creek. Some surface water flows off-Base to the east, northeast, and southeast of
the OU.

OU-7 surface geology generally consists of a surface layer of silty clay, approximately 3 to 6 feet thick,
underlain by alayer of silty sandy gravel to clayey gravel, 4to 27 feet thick. theselayersoverliethe Pierre
Shale Formation. Depth to shallow ground water at OU-7 ranges from approximately 10 to 31 feet.

The shallow aquifer at EAFB is considered a potential drinking water source and possibly dischargesto
the surface. The ground water is classified as having a beneficial use as adrinking water supply suitable
for human consumption (S.D. Chapter 74:03:15, Ground water Quality Standards).

Deeper bedrock aguifers also exist beneath EAFB. These deeper aquifers are separated from the shallow
aquifer by 800 feet of impermeable clays and silts. In the past, EAFB utilized these deeper aquifers for
itswater supply. Presently, EAFB obtains its potable water from the Rapid City Municipal Distribution
System.

3.8.2 Land and Resource Use

Field surveyswere conducted at EAFB in 1993 for threatened and endangered species. No sensitive plant
or fauna species classified as rare, threatened, or endangered in South Dakota w ere observed on EAFB.

Remedial actionsimplemented at the OU consisted of the application of institutional controlsand ground
water monitoring. A removal action was completed at the OU to remove low level radiological waste
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materials buried at this OU. The material was removed and disposed of according to current EPA and
Nuclear Regulatory Commission requirements.

3.8.3 History of Contamination

OU-7 includes the Low-L evel Radioactive Waste Burial (LLRWB) site located in the Weapons Storage
Area (WSA) at the northern end of the Base. The WSA covers approximately 65 acres and is currently
active. The complex included two storage buildings with vaults, a maintenance building, three other
assembly/maintenance buildings, several storage igloos, two waste burial pit areas, five wastewater
underground storage tanks (USTs), and 16 heating fuel USTs (Figure 3-18). The wastewater USTswere
used to store water from the wash-down and cleaning of nuclear weapons that drained through the floor
drainsinto the USTs.

Radioactive wastes were generated at EAFB between 1952 and 1962. The five wastewater USTsand 16
heating fuel USTs were removed in 1993 as part of a Base tank removal program. Although historical
records indicate that there were two waste burial pits, the exact locations are not known. No available
information has indicated that any ordnance or explosive radioactive wastes were disposed of at OU-7.

OU-7 included the L ow-level Radioactive Waste Burial sitelocated in the Weapons Storage Area (WSA)
at the northern end of the Base. The WSA covers approximately 65 acresand is currently active. Thesite
contained five underground tanks, which were designed to hold equi pment wash-down water. Therecord
search for the OU-7 investigation found no evidence that these tanks were ever used for the purpose of
holding wash-down water containing radioactive materials. Thetankswere emptied of water in 1993. In
order to sample the soils surrounding the tanks, the tanks were removed and disposed.

A quantitative risk assessment was performed for the ground water, surface water, soil, sediment, and air.
Therisk assessment evaluated potential effects on human health posed by exposure to contaminants from
OU-7. Carcinogenicriskswereestimated astheincremental probability of anindividual devel oping cancer
over alifetime as aresult of exposure to a potential cancer-causing chemical. The acceptable risk range
expressed as a probability is one cancer incidence in ten thousand people to one cancer incident in a
million people. Thislevel of risk isalso denoted by 1 x 10*to 1 x 10°. Risks within the acceptable risk
range may or may not warrant remedial action depending upon site-specific circumstances. Risks below
thisrange cannot be differentiated from the background occurrence of cancer in human popul ations. Risks
calculated in a risk assessment are excess (i.e., over background) cancer risks due to exposure from
contaminants.

Non-carcinogenic health risks are evaluated using ahazard index (HI). If the hazard index islessthan or
equal to one, the contaminant concentration is considered an acceptable level and generally assumes that
the human population may be exposed to it during a 30-year period without adverse health effects.

Scattered detections of VOCswere reported in surface soil samples at OU-7; concentrations were below
10° risk based concentrations for Human Health Risks. Radionuclides were determined to be present
within the normal background range due to natural variationsin soil types and geological characteristics.
Theresidual VOCsat the OU were attributed to the use of these chemicalsin the maintenance of weapon
system components and equipment at this OU.

Some surface soil samples had concentrations of gross alpha and gross beta radioactivity exceeding the
soil background range. However, therisks associated with ingestion and inhal ation of, and dermal contact
with, these contaminants by potential future residents and construction workers are very small and
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within the acceptable range (I x 10* to 1 x 10° or less). Risks associated with construction worker
exposureto grossal phaand grossbetaand sev eral inorgani c analyte (especially manganese) contaminants
in UST pit soils are also minimal and within the acceptable range. Although VOCs, inorganics, and
radionuclides were detected in sediment, the risks to potential future residents and construction workers
from ingestion, inhalation, and/or dermal contact are within the acceptable range. There are no
unacceptablerisksto potential future residents and construction workersfromingestion and inhalation of,
or dermal contact with, contaminants in surface water or ground water. Based on the minimal risks
associated with contaminants in soils and ground water at the site, limited institutional controlsfor these
media are warranted.

Results of the Tier | and 11 ecological risk assessment indicated that OU-7 does not exhibit significant
ecological valuedueto itshighly disturbed environment (OU-7 primarily consists of buildings, roads, and
paved areas). There are small areas of potentia grassland and wetland habitats at the OU. A variety of
animal species may live, forage, or nest in OU-7 habitats. These species include various types of
invertebrates, amphibians, birds, and mammals. terrestrial vegetation and soil faunal communities do not
reveal characteristics that indicate chemical-related impacts.

3.84 Initial Response

No CERCLA removal actions or other initial cleanup actions were completed at this OU.
3.9 OPERABLE UNIT 8 EXPLOSIVE ORDNANCE DISPOSAL AREA

3.9.1 Physical Setting

Operable Unit 8 (OU-8) is the current designation for the area surrounding and including the explosive
ordnance disposal (EOD) Area. OU-8 was divided into two distinct areas of investigation. Arealisthe
actual EOD Areaitself. Area?2 consists of the Debris Burial Areawhere waste from the EOD Areawas
buried. Sedimentsin drainageswithin and adjacent to the EOD Areaare also included in OU-8. OU-8is
located in the extreme northeast corner of EAFB. Figure 3-2 shows the location of OU-8 at EAFB.

The EOD Area was approximately 600 ft by 1,350 ft and located in sloped rugged terrain in the
northeastern corner of EAFB. Serviceroadsparallel the two north-south trending ridgeslocated along the
eastern and western edges of this site. The area within the confines of these service roads is where
explosive ordnance demolition was formerly conducted. Along with ordnance disposal activities, it is
reported that an herbicide spill occurred in May 1982. Terrain in this area slopes predominantly toward
the north. An unnamed ephemeral drainageway exists along the east and west edges and in the central
portion of thisarea. This drainageway conducts surface flow off the site in a northerly direction.

The DebrisBurial Areawas approximately 300 ft by 150 ft and |ocated on aridge south of the EOD Area,
inalessrugged area. Spent metal casings (small arms) werevisible at the surfaceinthisarea. Theterrain
surrounding the ordnance burial area slopes gently toward the east.

The wetlands on OU-8 consist of ditch wetlands along portions of the two drainages, and three small
impoundments created by the construction of the earth berms. The wetlands along the westernmost
drainage begin north of thefirst berm; anarrow ditch wetland, approximately two feet wide, widensinto
acattail slough created by the construction of the second earth berm. There was no water present in the
ditch or the cattail slough at the time of the site visit, but the soil was saturated to the surface. The
vegetation in the ditch was visibly different from the surrounding vegetation and was dominated by
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hydrophytic species such as saltgrass (Distichlis spicata), foxtail barley, and curly dock (Rumex crispus).
V egetation in the slough was also dominated by hydrophytic species such ascattail (Typha sp.), saltgrass,
foxtail barley and curly dock. Farther north, just south of the third berm, was a second slough.

3.9.2 Land and Resource Use

The habitat on OU-8 is dominated by mixed grass prairie. OU-8 is not developed; there are no buildings,
parking areas, or even paved roads within the OU. Base activities, such as the detonation of active
explosives, and the burial of debris created by explosives detonation, had visibly altered only a small
portion of the OU-8 habitat. The most disturbed area on OU-8 isthe EOD Area, which collectively refers
toaburn pit area, burn furnace area, and adetonation area. The mgority of the EOD Areaischaracterized
by native black surface soil and very little vegetation.

Field surveyswere conducted at EAFB in 1993 for threatened and endangered species. No sensitive plant
species or fauna species classified as rare, threatened, or endangered in South Dakota were observed on
EAFB.

This OU has had the selected remedy completed, access is restricted to Base personnel and contractors
responsible of the operation of the remedial systems. Undisturbed grass areas on the OU may be used by
local wildlife for foraging, loafing and nesting. No specific future use has been determined for this OU.

3.9.3 History of Contamination

Thethree processes were used to destroy munitions at EAFB: 1) open detonation; 2) open burning; or 3)
detonation within a burn furnace. In open detonation an explosive charge is used as a donor charge to
detonate a particularly explosive ordnance item at ground surface or in a shallow pit. In open burning,
munitions are placed on top of a combustible material (such as wood) within a 4 ft. deep burn pit.
Approximately 20 to 40 gallons of diesel fuel was poured on the munitions and combustible material in
order to promote combustion. A burn furnace was considered the safer and more expeditious method of
burning such items as small arms ammunition, delay elements, or primer detonators. The burn furnace
consists of a diesel-fired furnace mounted on a concrete structure. Munitions were fed into the furnace
through afeed chute. A smokestack and vent allow smoke and vaporsto leave the furnace. If munitions
weretreated in the burn furnace, personnel would start adiesel fuel firein the combustion chamber of the
furnace. When operating temperature was reached, personnel slowly fed munitionsinto the feed chute.
All burn furnace, burn pit, and detonation site residue has been transferred to the debris burial area just
south of the explosive ordnance disposal area. Off-spec munitions are currently shipped off-Base as
hazardous waste.

Product characteristics from the treatment processes (i.e. open burning, and open detonation) are also an
environmental concern. Literature research indicated that the bulk of open burning and open detonation
treatment residual s are evolved in gaseous or airborne particulate form. The gaseous componentsinclude
CO, NO,,N,, SO,, and CO,. Particulates may include MgO, H20, and HCL. In addition, trace quantities
of primer compounds could result in the evolution of PbO. Solid residuals remaining after treatment are
primarily metal casings, soot and aresidual ash.

Approximately 100 gallons of prometon (Pramitol 25E) was reportedly released at the EOD areain May
1982. In June 1982, approximately 200 yd® of prometon- impacted soil was excavated from this site and
transported to Landfill No. 3 (OU-4). Earthen dams were constructed out of native soil in 1983 in order
to prevent off-Base movement of residual prometon. Approximately one year later, Base personnel
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visually observes what they considered to be prometon leaching from OU-8 into ephemeral, surface-water
drainageways (USAF, 1989). Sampling was not performed to verify the existence of pramitol leachate.
During asite inspection in May 1992 it was observed that the earthen dams had been breached and were
no longer impounding surface water flow. These damswere rebuilt as part of the remedial actions taken
at OU-8.

OU-8 consisted of two distinct areas of investigation, the Explosive Ordnance Disposal (EOD) Area and
the Debris Burial Area. The EOD site study area included a Pramitol spill area. burning pit area, burn
furnace area, and a detonation site.

Volatile organic chemicals and SVOCs were detected in ground water during the remedial investigation
(RIN. Thereported concentrations of these contaminantswere lessthan or equal to 2 ug/l. NoMCLsor EPA
risk-based concentrationsexist for thereported contami nants. Antimony and seleniumwere reported above
the MCL in one or more ground water samples (Figure 3-19). Toluene was the only VOC detected in soil
samplescollected inthe EOD areaduringthe Rl. PAHsand phthal ateswere al so detected in the soil. PAHs
typically result from incomplete combustion of organic materials. Dioxins in the soil correlated with
combustion activitiesin the EOD area. Dioxin concentrationswerelow, well below action levels of 1,000
picograms/KG (pg/KG) for residential soils (Figure 3-20). The risk assessment for OU-8 indicated that
there are no unacceptable non-carcinogenic or carcinogenic risks at the OU under current land use
conditions, resulting from activities conducted at OU-8.

A guantitative risk assessment was performed for the ground water, surface water, soil, sediment, and air.
Therisk assessment evaluated potential effects on human health posed by exposure to contaminants from
OU-8. Carcinogenic riskswere estimated astheincremental probability of anindividual devel oping cancer
over alifetime as a result of exposure to a potential cancer-causing chemical. The acceptable risk range
expressed asaprobability isone cancer incidenceinten thousand peopleto one cancer incident inamillion
people. Thislevel of riskisalsodenoted by 1 x 10*to 1 x 10°. Riskswithin the acceptable risk range may
or may not warrant remedial action depending upon site-specific circumstances. Risks below this range
cannot bedifferentiated from the background occurrence of cancer in human populations. Riskscal cul ated
in arisk assessment are excess (i.e., over background) cancer risks due to exposure from contaminants.

Non-carcinogenic health risks are evaluated using a hazard index (HI). If the hazard index is less than or
equal to one, the contaminant concentration is considered an acceptable level and generally assumes that
the human population may be exposed to it during a 30-year period without adverse health effects.

Therisk assessment for OU-8 indicated that there are no unacceptable non-carcinogenic or carcinogenic
risksat the OU under current land use conditions, resulting from activities conducted at OU-8. Therewere
no carcinogenic risksidentified in the OU-8 risk assessment as having arisk greater than 1 x 10, resulting
from activities conducted at OU-8. Dioxins in surface soil were the only chemicals identified in the RI
present at concentrations greater than 10°°. Risk associated with the dioxinsin the surface soil isin the 10°
range. Non-carcinogenic and carcinogenic risks were also identified for the OU from naturally-occurring
inorganic chemicalsin the soil and ground water; however, risks from naturally-occurring chemicals are
not considered for remediation.

Chemicals detected in the ground water that contributed to excess risk are considered to be naturally
occurring. therefore, remedial action is not warranted for the ground water at thistime. The ground water
at OU-8 was included as part of the Base-wide ground water evaluation for OU-11.
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Anecological risk evaluation of OU-8 was based on acombination of dataand literaturereviews, field and
laboratory analyses, analyte eval uation and screening, and preliminary risk screening. Duetothelow levels
of contaminant concentrations, the contaminants do not pose an unacceptable risk to these species. In
addition, the limited contact these species would have with the OU-8 area ensures unacceptable risk to a
single individual will not occur.

3.9.4 Initial Response

No CERCLA removal actions or other initial cleanup actions were completed at this OU.
3.10 OPERABLEUNIT9

3.10.1 Physical Setting

Surface topography isrelatively flat in the western portion of the study area, sloping gently to the east at
agradient of approximately one percent. In the vicinity of the unnamed ephemeral stream, whichispresent
along the east boundary of OU-9, topography is much steeper, sloping 5-20 degrees inward towards the
stream on either side. Storm water flow in the OU-9 study area flows along unlined drainage ditches and
underground storm sewer lines, eastward to the ephemeral stream and then south to Gateway Lake. The
stream and Gateway L ake are part of adrainage system that collects storm water runoff from the center of
the Base and directsit southward through a series of retention lakes (Bandit L ake, Heritage L ake, Gateway
Lake) and interconnecting ephemeral streams (Figure 3-2).

3.10.2 Land and Resource Use

OU-9islocated in the south-central portion of EAFB in one of the older and more devel oped sections of
the Base. Buildings and surface streets along the western part of the study area and asphalt lots and
undeveloped grassy areas along the eastern and northeastern portion of the site generally characterize the
area. Vegetation in the developed parts of the siteis primarily limited to grassy areas al ongside roads and
buildings. The operable unit has traditionally been associated with the Old Auto Hobby Shop, located in
the center of the study area on the southeast corner of Ryan Street and George Drive. The Auto Hobby
Shop was razed in 1985. Another razed building in the area was the former location of ajet engine test
stand located approximately 150 ft northwest of the Auto Hobby Shop. Buildings and surface structures
surrounding the Auto Hobby Shop include Building 601 (jet engine repair) to the west, Building 605
(former hangar) to the southwest, Building 805 (warehouse storage) to the south, the present jet enginetest
facility to the east, and a one million-gallon water storage tank to the north.

Field surveyswere conducted at EAFB in 1993 for threatened and endangered species. No sensitive plant
or fauna species classified as rare, threatened, or endangered in South Dakota were observed on EAFB.

The U.S. Fish and Wildlife Service National Wetland Inventory Map (NWI) that includes Ellsworth Air
Force Base, classifies the wetland community type present on OU-9 as Palustrine Emergent Seasonally
Flooded (PEMC). Gateway Lake and a portion of the drainage just south of OU-9 are classified as
Palustrine Aquatic Bed Semipermanently Flooded (PABF). Aquatic Bed wetlands are dominated by plants
growing primarily on or below the surface of the water in most years. Two wetland areas are located on
OU-9. Thefirst is adrainage that entersthe OU viaa culvert under George Drive in the northeast portion
of the investigative area (Figure 3-22). The drainage flows to the southeast through the eastern portion of
the OU and eventually passesthrough a culvert under Ellsworth Drive, to exit OU-9. The second wetland
present on OU-9 is asmall kidney-shaped depression wetland located south
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of where the drainage passes under Ellsworth Drive. Two wetlands located off OU-9, a drainageway just
south of the OU investigative area, and afringe wetland around Gateway L ake are al so characterized with
OU-9 because they are adjacent to the OU and receive runoff fromiit.

This OU is currently undergoing remediation under the OU-11 remedial action, and remains a functional
portion of the Base. Accessisavailableto Base personnel working at the various shops or buildingsin the
OU, and to Base personnel and contractors responsible of the operation of the remedial systems. Limited
undisturbed grass areas on the OU area available to local wildlife for foraging, loafing and nesting. No
specific use changes have been directed for this area as aresult of the selected remedial actions.

3.10.3 History of Contamination

A number of different contaminant sourcesare present within and upgradient of the OU-9 study areawhich
have the potential to impact environmental media at the operable unit. OU-9 consists of roughly equal
portions of industrialized and undeveloped areas. Gateway Lake is also included as part of OU-9 and is
located in the extreme southeast corner of the OU.

The types of potential contaminant source areas at OU-9 include: Building Operations, underground
storage tanks (USTSs), the former Quartermaster Gasoline Dispensing Area, the former fuel transfer line,
industrial waste lines, jet engine test facilities, and upgradient source areas. There is no known
documentation of major spills or releases at OU-9. Small volumes of fuels, oils, and solvents may have
been rel eased to the environment over timethrough incidental spills, leaks, and/or poor waste handling and
disposal practices.

OU-9 consisted of the Old Auto Hobby Shop and the surrounding area and was approximately 90 acres
in size. Therewas no documentation of amajor spill or rel ease at OU-9. However, small volumes of fuels,
oils, and solvents may have been released to the environment over time. Low concentrations of VOCs,
primarily BTEX, werefound in soils (Figure 3-21). BTEX and chlorinated V OCswere detected in ground
water (Figure 3-22). Because an upgradient source was suspected, ground water cleanup was addressed
in OU- | 1 (the Basewide ground water Operable Unit).

A quantitative risk assessment was performed for the ground water. surface water, soil, sediment, and air.
Therisk assessment evaluated potential effects on human health posed by exposure to contaminants from
OU-9. Carcinogenic riskswere estimated astheincremental probability of anindividual devel oping cancer
over alifetime as aresult of exposure to a potential cancer-causing chemical. The acceptable risk range
expressed as a probability is one cancer incidence in ten thousand people to one cancer incident in a
million people. Thislevel of risk isalso denoted by 1 x 10“to 1 x 10°. Risks within the acceptable risk
range may or may not warrant remedial action depending upon site-specific circumstances. Risks below
thisrange cannot be differentiated from the background occurrence of cancer in human populations. Risks
calculated in arisk assessment are excess (i.e., over background) cancer risks due to exposure from
contaminants.

Non-carcinogenic health risks are evaluated using a hazard index (HI). If the hazard index isless than or
equal to one, the contaminant concentration is considered an acceptable level and generally assumes that
the human population may be exposed to it during a 30-year period without adverse health effects.

The risk assessment for OU-9 indicated that the risk for the future industria land-use scenario, which is
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similar to the current land-use, iswithin the acceptable risk range. For non-carcinogenic risk, the HI was
0.4, which is acceptable. For carcinogenic risk, the calculated risk value was 5 x 108, which indicates

that there is no unacceptable current or future risk due to carcinogenic compounds. Using reasonable
maximum exposure (RME) values, the risk for the residential land use scenario is within the acceptable
risk

range. Therisk for this scenario using average exposure values is also well within the acceptable risk
range. Thefutureindustrial land-useand residential land-userisksdo not warrant remediation, particularly
given the most likely future land use will be industrial, and the soils are being remediated under State of
South Dakota petroleum release regulations.

Potential risks posed by exposureto shallow ground water and ingestion of fishin Gateway L ake are being
addressed as part of OU-11 and are not being addressed as part of OU-9. Because of these conclusions,
remediation is not warranted for surface water, sediment, and soil at OU-9.

The ecological risk evaluation of OU-9 was based on a combination of data and literature reviews, field
and laboratory analyses, analyte evaluation and screening, and preliminary risk screening. Results of the
evaluation indicate that most of OU-9, other than Gateway L ake, does not present significant ecological
value due to its highly disturbed environment (OU-9 consists primarily of buildings, roads, and paved
areas). Thereisasmall area of grassland and wetland habitat (including Gateway Lake) near the eastern
boundary of OU-9. A variety of specieswasidentified that could use OU-9 habitats, from snails and frogs
inhabiting the wetland areas to birds and mammals. These species, along with terrestrial vegetation and
soil faunal communities, do not revea characteristics that indicate chemical-related impacts.

3.10.4 Initial Response

No CERCLA removal actions or other initial cleanup actions were completed at this OU
311 OPERABLE UNIT 10 NORTH HANGER COMPLEX

3.11.1 Physical Setting

Theland surfaceisrelatively flat at the North Hangar Complex and slopes gently toward the southeast at
agradient of approximately 1 percent. The gradient in the surrounding area slopes to the south. The
majority of OU-10 is paved, although grassy areas are present southwest and northeast of the site and in
between the hangar rows.

No surface water bodies are present at OU-10, Figure 3-2. Storm water runoff within the hangar areais
collected in underground storm-water drains. Storm-water lines at Rows 60 and 70 drain to the south
beneath the runway, eventually emptying into an unlined drainageway that runs through the center of
QU-12. this drainageway ultimately drains to an oil/water separator at Pond 001 adjacent to OU-1.
Storm-water lines at Rows 80 and 90 drain to the west, beneath the runway and ultimately to an oil/water
separation pond adjacent to the west property boundary.

3.11.2 Land and Resource Use

There are no permanent surface waters or wetlands on OU-10. Thereisvirtually no natural habitat on the
OU to support breeding, foraging, or sheltering of wildlife. The vegetation on OU-10 was not compared
statistically to areference area, but based on simple observation, the small grass median strips on OU-10
are entirely different from any reference area evaluated because they are mowed and managed.
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Field surveyswere conducted at EAFB in 1993 for threatened and endangered species. No sensitive plant
species nor fauna species classified as rare, threatened. or endangered in South Dakota were observed on
EAFB.

ThisOU is currently undergoing remediation. This Areais an active portion of the Base. However, acoess
isrestricted to Base personnel responsible for day-to-day operations at the Dockslocated in thisareaands
to Base personnel and contractors responsibl e of the operation of the remedial systems. This OU hasfew
undisturbed grass areas on the OU that are usable by local wildlife for foraging, loafing and nesting.

3.11.3 History of Contamination

The North Hangar Complex was constructed in the 1950s and is composed of five rows of aircraft repair
and maintenance hangars. Most of OU-10 is paved with concrete with some grassy areas between the
hanger rows. No surface water is present at OU-10. The area contains a system of underground jet-fuel
hydrant linesthat deliver fuel to dockingaircraft. The primary source of contamination at OU-10isthefuel
distribution system. Additional contaminant source areas include the aircraft maintenance areas and
underground industrial wastelines. It was reported that waste products used for aircraft maintenance may
have been washed down floor drainsin the maintenance buildings. Theremedial investigation focused on
determining if these waste products were then discharged into the soil beneath the maintenance area and
to determine if contaminants had leaked from the underground industrial waste lines.

OU-10 contains a system of underground jet-fuel hydrant lines that deliver fuel to docking aircraft and
underground industrial waste linesassociated with aircraft maintenance. Organicsreportedin soil samples
included VOCs, SVOCs and jet fuel (Figure 3-23). The predominant VOCs were BTEX compounds
(Figure 3-24). Ground water contamination associated with OU-10 was addressed within OU-11 (the
Basewide ground water Operable Unit) for remediation.

A quantitative risk assessment was performed for the ground water, surface water, soil, sediment, and air.
Therisk assessment evaluated potential effects on human health posed by exposure to contaminantsfrom
OU-10. Carcinogenic risks were estimated as the incremental probability of an individual developing
cancer over alifetime as aresult of exposureto apotential cancer-causing chemical. The acceptable risk
range expressed as a probability is one cancer incidence in ten thousand people to one cancer incident in
amillion people. Thislevel of risk isalso denoted by 1 x 10*to 1 x 10°®. Risks within the acceptable risk
range may or may not warrant remedial action depending upon site-specific circumstances. Risks below
thisrange cannot be differentiated from the background occurrence of cancer in human populations. Risks
calculated in a risk assessment are excess (i.e., over background) cancer risks due to exposure from
contaminants.

Non-carcinogenic health risks are evaluated using a hazard index (HI). If the hazard index isless than or
equal to one, the contaminant concentration is considered an acceptable level and generally assumes that
the human population may be exposed to it during a 30-year period without adverse health effects.

The risk assessment for OU-10 indicated that the risk for the future industrial land-use, which is similar
toits current use, iswithin the acceptable risk range. For non-carcinogenic risk, the HI was 0.006, which
is acceptable. For carcinogenic risk, the calculated risk value was 2 X 10, which indicates the risk is
within the acceptable risk range. Potential risks posed by exposure to shallow ground water are being
addressed as part of OU-11 and are not being addressed as part of OU-10. Because of these conclusions,
remediation is not warranted under CERCLA for soil at OU-10.
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An ecological risk evaluation of OU-10 was based on a combination of data and literature reviews, field
and laboratory analyses, analyte evaluation and screening, and preliminary risk screening. Various types
of invertebrates, amphibians, birds, and mammals may live, forage, or nest in OU-10 habitats. These
species, along with terrestrial vegetation and soil faunal communities, do not reveal characteristics that
indicate chemical-related impacts. Thisfindingisconsistent with therelatively low levelsof contaminants
in the soil.

Because of the altered natural environment at OU-10, rare, threatened, or endangered speciesare unlikely
to utilize the area for more than brief; periodic habitat. Due to the low levels of contaminant
concentrations, the contaminants do not pose an unacceptabl e risk to these species. In addition, thelimited
contact these specieswould have with the OU-10 areaensures unacceptablerisk to asingleindividual will
not occur.
Findings of the RI indicate that the contaminantsat OU-10 are not altering the ecology to noticeablelevels.
A Base-wide ecological risk assessment will be conducted as part of OU-11, and OU-10 will be included
in this Base-wide evaluation (ARSD Article 74:03).
3.11.4 Initial Response
No CERCLA removal actions or other initial cleanup actions were completed at this OU.
3.12 OPERABLE UNIT 11 BASEWIDE GROUND WATER
3.12.1 Physical Setting
OU 11 isthe Basewide Ground Water Operable Unit. The physical characteristics of this OU are
consistent with those described for the Base as a whole in the introduction to Section 3.1 above, and as
described in specific OU sections. Investigations completed at OU-11 were designed to fill in data gaps
at specific locations across the Base that had been included in specific OU investigations. The OU-11
areas of investigation are shown on Figure 3-25, and are defined as:

. A Basewide ground water study.

. A Basewide ecological evaluation.

. The area surrounding well MW93BGO04 (This areaincludes AOC-24).

. The area surrounding well MW93BGO05 (This included AOC-24).

. Upgradient of OU-6, near MW930602.

. The South Docks Area.

. The northern edge of OU-12.
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. Additional investigations at OU-7.
. The Pond 003 Area.
3.12.2 Land and Resource Use

Land usesin this OU range from open grassed areas to industrial areas covered with roads buildings and
pavement. Field surveys were conducted at EAFB in 1993 for threatened and endangered species. No
sensitive plant or animal species classified as rare, threatened, or endangered in South Dakota were
observed on EAFB.

This OU is currently undergoing remediation and is closed to access, except for Base personnel and
contractors responsible of the operation of the remedial systems. Undisturbed grass areas on the OU may
be used by local wildlife for foraging, loafing and nesting. No specific future use has been determined for
this OU.

3.12.3 History of Contamination

Based on therisk assessment and an eval uation of the data coll ected as part of the Basewide Ground Water
Study and the studied of the additional areas listed above, it was determined during the Rl process that
three areas warranted remediation as follows: the area surrounding well BG04, the area surrounding well
BGO5, and the South Docks Area. In addition, long-term monitoring was recommended for ground water
at OU-8. The other areas investigated (upgradient OU-6, northern edge of OU-12, OU-7 [additional
investigation], and the Pond 003 area) did not warrant remediation and were not included or discussed in
the OU-1 1 ROD.

To facilitate project planning, OU-11 was divided into two parts, Areal and Area2. Area 1l isthe South
Docks Study Area. Thisincludes the South Docks and areas of ground water contamination in OU-9 that
were deferred to OU-11. Groundwater contamination at OU-10 was aso deferred to OU-011 for
remediation; however, ground water contamination at OU-10 is the result of petroleum product releases
and was addressed through the State of South Dakota Petroleum Release Program. Contaminated ground
water in Area 1 lies entirely on-Base. Remedial alternatives developed for this area are referred to
collectively asthe" South Docks' aternatives since the South Docksisthe primary areaof contamination
in Area 1. Area 2 is the area around BG04 and BGO5, which includes areas where ground water
contamination was found to leave the Base along the eastern boundary.

Areal

The South Docks) islocated inthe central part of the Base between OU-9, OU-10, and theflightline. Major
buildings in the area include the Pride Hanger and hangers in Rows 20, 30, 40, and 50, Figure 3-2.

Historical aerial photographsindicate that the Pride Hangar and the hangarsin the South Docks Areahave
been in place since the late 1940sto early 1950s. Historically, the hangers have been used for the docking
and maintenance of aircraft. The Pride Hanger was most recently used for storage, maintenance of
missile-support equipment, for offices, and meeting rooms. In 1992, several underground storage tanks
(USTs) were removed from the Pride Hanger. Hangers in the South Docks are now used for storage and
maintenance of various support equipment, including aircraft refueling vehicles, fire-fighting vehicles,
grounds-keeping equipment, and periodic parking of aircraft.
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Other potential sources in the area include industrial waste lines, equipment wash racks, and historical
chemical handling disposal practices. However, no specific incidents of hazardous material spills have
been documented.

Area 2

TheBG04 Study Areaislocated in an open grassareaat the northeast edge of EAFB. approximately 1,500
ft south of the explosive ordnancedisposal (EOD) debrisburial areaperimeter (OU-8). Therearenoknown
sources of contaminantsin theimmediate vicinity of BG04. A firing rangeislocated approximately 1,200
ft to the northwest and a housing tract is located approximately 800 ft to the east of monitoring well
MWQ93BG04. Area 2 includesthe areas where ground water contamination has moved off-Base along the
eastern boundary. Off-site contamination associated with these areas has a so been referred to as Area Of
Concern 24 (AOC-24). Thecontaminant of concern associated with Area2isTCE and itsassociated break
down products. The contaminant plume has been defined east of the Base and currently extends
approximately 5 milesto the east-southeast of the Base boundary. Twenty-five private water supply wells
inthe plume areahave shown TCE levelsin excess of the 5 ug/L MCL. The Base hasinstalled awater line
to 33 properties within the plume area to provide an alternate water supply until the TCE plume is
remediated.

BGO5 Study Areaislocated in a housing areain the east-central portion of EAFB, approximately 300 ft
east of LeMay Boulevard and continues off-Baseto the east. There are no known sourcesin theimmediate
vicinity of well BGO5.

Ground Water at OU-8

Ground water at OU-8 was evaluated as part of the OU-1 1 remedial investigations. Detail ed descriptions
of theOU-8 areaare described earlier inthisdocument. It was determined that remediation of ground water
at OU-8 was not warranted, therefore a detailed analysis of aternatives was not completed for ground
water media at this OU. However, to comply with State landfill closure requirements, compliance
monitoring was implemented to verify that chemical concentrations in the ground water do not pose
unacceptabl e risk.

Contaminated ground water in Area 1 islocated entirely on-Base, Figure 3-26 to 3-30.

V olatile organic compounds, SV OCs, and petroleum hydrocarbonswere detected in ground water samples
from the South Docks Area. Trichloroethene (TCE) was the most frequently reported compound in the
ground water samples along with its breakdown products.

Thegroundwater at OU-11 alsowasimpacted by petroleum rel eases associated with refueling of airplanes
a the flightline refueling area (FRA). No commingling of hazardous substances occurred at this site,
therefore; remediation activities associated with the FRA are being addressed under the SDDENR
petroleum rel ease program.

A quantitative risk assessment was performed for the ground water, surface water, soil, sediment, and air.
Therisk assessment evaluated potential effects on human health posed by exposure to contaminantsfrom
OU-12. Carcinogenic risks were estimated as the incremental probability of an individual developing
cancer over alifetime asaresult of exposure to apotential cancer-causing chemical. The acceptable risk
range expressed as a probability is one cancer incidence in ten thousand people to one cancer incident in
amillion people. Thislevel of risk is also denoted by 1 x 10 to 1 x 10°®. Risks within the acceptable risk
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range may or may not warrant remedial action depending upon site-specific circumstances. Risks below
thisrange cannot be differentiated from the background occurrence of cancer in human populations. Risks
calculated in a risk assessment are excess (i.e., over background) cancer risks due to exposure from
contaminants.

Non-carcinogenic health risks are evaluated using a hazard index (HI). If the hazard index is less than or
equal to one, the contaminant concentration is considered an acceptable level and generally assumes that
the human population may be exposed to it during a 30-year period without adverse health effects.

At Area 1, the total carcinogenic risk to potential future residents from ingestion, inhalation, and dermal
contact with contaminated ground water wasestimated at 1.77 x 10™. Thisrisk level exceedsthe acceptable
risk range of 1 x 10*to | x 10°. At Area 2, the total carcinogenic risk to potentia future residents from
ingestion, inhalation, and dermal contact with contaminated ground water was estimated at 2.27 x 10™.
This risk level is within the acceptable risk range. However, the ground water in Area 2 contains
contaminants at concentrations greater than the MCL and contaminants have moved beyond the Base
boundary. Remediation of ground water in Areas | and 2 was considered warranted because of the
unacceptabl e risk to human health for exposureto contaminated ground water and to prevent further offsite
movement of ground water contai ning contaminantsat concentrationsgreater that the State of South Dakota
Ground Water Quality Standards or Federal MCLs.

An ecological risk assessment was not conducted for OU-11 specifically sincethiswasaground water OU.
However aTier 111 ecological assessment was conducted asaBasewide evaluation using datafromthe Tier
| and Il evaluation completed at other OUs.

Theresult of this Basewide ecol ogical assessment indicated that therewaslittleto limited risk to ecological
communities evaluated at EAFB from the site-specific exposures at individual OUs. No remedial actions
were recommended as aresult of the estimated ecological risks for an individual OU or for the Base as a
whole.

3.12.4 Initial Response

No CERCLA removal actions or other initial cleanup actions were completed at this OU.
3.13 OPERABLE UNIT 12HARDFILL 1

3.13.1 Physical Setting

Surfacetopography at OU-12 generally slopesinward toward an ephemeral streamthat flowsin asoutherly
direction from the Primary Instrument Runway to the northern boundary of the alert apron. The
drainageway through OU-12 is unlined. Hardfill areas on the east bank of the stream encroach into the
drainageway and also serve as rip-rap in some places. The drainageway has undergone extensive
channelization in order to divert water from the alert apron. The primary drainageis part of a stormwater
drainage system that originatesin the north part of OU-12. The source of water is stormwater runoff from
the runways and surrounding areas, which collectsin afrench drain north of OU-12 and drainsinto OU-12
via a culvert. The drainage runs through the center of OU-12 and is ponded toward the south end. The
drainageischannelized around the alert apron, and continues south through OU-1 and OU-2 before exiting
the Base. It isless than ten feet wide along much of its length and contained about six to eighteen inches
of dowly flowing water at the time of the survey. The pond is approximately 80 ft wide at itswidest point
and over 700 ft long. There appeared to be at least afew feet of water in the pond, but
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no water flow was evident. A small, tributary drainage originates to the west of the primary drainage
and joins with it north of the pond. This smaller drainage is fed by runoff from the west. The soil was
only saturated along the upper part of the tributary drainage but up to a foot

of water was present near the junction. At the south end of OU-12, the ephemeral stream is more
characteristic of apond, which may contain water year round. There is minimal observable water flow
within the ponded portion of the drainageway.

3.13.2 Land and Resource Use

Operable Unit 12 contains a variety of habitat features, some of which have been heavily influenced by
human activitiessuch aslandfill operationsand aircraft usage. In spiteof thisdisturbance, some habitat still
exists that could attract animal species that would be potential contaminant receptors.

The most disturbed areas on the OU are the hardfill areas, used to dispose of construction debris and
concrete rubble. The largest hardfill areais located just west of the pond (widened drainageway) in the
south part of OU-12. Another smaller hardfill areaislocated just to the east of the pond, and athird hardfill
areaisfound farther north along the primary drainage. The hardfill areas are sparsely vegetated by weedy
species such asannual sunflower (Helianthus annuus), summer cypress (Kochia scoparia), and bindweed.
The only developed area on OU-12 consists of two small buildings and a circular gravel drive located in
the southwest corner of the OU. A few dirt and grassfield accessroadsare also located in the OU. Operable
Unit 12 is bordered on three sides by a formerly used runway, the current runway, and the alert apron.
Although not on the OU, these features may affect the accessibility and attractiveness of wildlife habitat
on OU-12.

Field surveyswere conducted at EAFB in 1993 for threatened and endangered species. No sensitive plant
species nor fauna species classified as rare, threatened, or endangered in South Dakota were observed on
EAFB.

This OU is currently undergoing remediation and is closed to access, except for Base personnel and
contractors responsible of the operation of the remedial systems. Undisturbed grass areas on the OU may
be used by local wildlifefor foraging, loafing and nesting. No specific future use has been determined for
this OU.

3.13.3 History of Contamination

Historical aerial photographs indicate the area has been used for dumping of construction debris such as
wood, metal, concrete, and asphalt sincethe 1940s. Construction debriswasvisibleover portionsof OU-12,
although much of the former disposal areais covered by vegetation. Disposal of hazardous materials has
not been documented at OU-12; however, the area was designated as an operable unit based on historical
disposal practices at the Base.

OU-12 waslocated in the southern half of EAFB, immediately north of the Alert Apron and southwest of
the runway. OU-12 was designated as Hardfill No. 1, which was approximately 14 acres in size. This
landfill received building and road demalition rubble from maintenance and repair activities on the Base.
Historical records indicated that the landfill was used for disposal of this demolition rubble only, and did
not receive hazardous wastes. The investigation showed the presence of VOCs. SVOCs, jet fuel and
pesticides, but through site characterization it was found that these ontaminants were related to flightline
runoff rather than landfill disposal practices (Figure 3-31). Levels of contaminants observed in the
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ground water at the site were below Maximum Contaminant Levels. A single upgradient well reported
TCE in aground water sample at a concentration of 7 ug/L (Figure 3-32).

A quantitative risk assessment was performed for the ground water, surface water, soil, sediment, and air.
Therisk assessment evaluated potential effects on human health posed by exposure to contaminants from
OU-12. Carcinogenicriskswereestimated astheincremental probability of anindividual devel oping cancer

over alifetime as aresult of exposure to a potential cancer-causing chemical. The acceptable risk range
expressed asaprobability isone cancer incidencein ten thousand peopleto one cancer incident inamillion
people. Thislevel of riskisalso denoted by 1x 10*to 1 x 10°°. Riskswithin the acceptabl e risk range may
or may not warrant remedial action depending upon site-specific circumstances. Risks below this range
cannot be differentiated from the background occurrence of cancer in human populations. Risks cal culated
inarisk assessment are excess (i.e., over background) cancer risks due to exposure from contaminants.

Non-carcinogenic health risks are evaluated using a hazard index (HI). If the hazard index is less than or
equal to one, the contaminant concentration is considered an acceptable level and generally assumes that
the human population may be exposed to it during a 30-year period without adverse health effects.

The risk assessment for OU-12 indicated that the total carcinogenic site risk iswithin the acceptable risk
range for the residential (future) scenario and islessthan 1 x 10° for the industrial (current) scenario.

A surface water drainage channel runs through and also along the southern boundary of OU-12. T hi s
channel contains areas of wetlands. Remedial construction activitiesat the OU resulted in some reworking
of soil and drainage channel relocation in the wetland areas. Replacement wetlands were constructed near
other Base |akes located near the center of EAFB.

The risk assessment for OU-12 indicated that the total carcinogenic site risk iswithin the acceptable risk
range for the residential (future) scenario and is less than 1 X 10° for industrial (current) scenario. The
majority of the total carcinogenic site risk for the residential scenario is from exposure to surface soil
contaminants from within the hardfill. The non-carcinogenic His are below the reasonable maximum
exposures (RME) of 9 x 10° for current industrial land use and 1 x 10™* for future residential land use. the
average Hisfor both current industrial land use and future residential land use were 3 x 10° and 5 x 10°
respectively. However, dueto the heterogeneity of thehardfill contents, great uncertainty isassociated with
the calculated risk values.

Arsenic and benzo(a)pyrene in the sediment of the drainage areas also contributed to the total site risk.
Based on therisk assessment (risk calculated for sediment is 3 x 10°), and other factors such as maximum
concentrations, distribution, detection frequency, etc., remediation isnot warranted for sediment at OU-12.

The risk to human health from the ingestion and use of the shallow ground water is 2 x 10°. Thisison the
lower end of the acceptablerisk range. Based on this cal culated acceptable risk and low concentrations of
contaminants detected in ground water samples, remediation is not warranted for ground water.

Thecalculatedrisk level for the surface water at OU-12is8 x 10® whichisbelow the acceptablerisk range.
Remediation is not warranted for surface water as part of OU-12.

L:\WORK\TERC\29230\WP\5 YEAR REVIEWAEAFB FINAL 5-YR.DOC 49 September 2000



Ellsworth Air Force Base
Final 5- Year Review

A variety of potential receptors were identified that may live, forage or nest in OU-12 habitats. These
range from benthic invertebrates and amphibians in the drainage channels to birds and mammals.
Terrestrial vegetation and fauna communities did not show patterns indicating elevated chemical
exposure-related impacts. thisfinding was considered consistent with therelatively low levelsand limited
distribution of elevated chemical concentrations in soil, and the active and disturbed nature of the site
observed during the RI. Tier Il investigations were not completed at this site but the COCs were carried
over to the Basewide Tier |11 assessment.

Remedial action is warranted for the hardfill based on the potential risk to human health from future
releases of hazardous substances from the hardfill. Contaminantsin the hardfill may leach downward to
contaminate the underlying ground water. Off-Base residents may then ingest or come in contact with the
contaminated ground water. Also, the surface of the hardfill may erode, thus exposing off-Base residents
to contaminants in both surface water and air.

3.13.4 Initial Response
No CERCLA removal actions or other initial cleanup actions were completed at this OU.
314 FLIGHTLINE REFUELING AREA

The Flightline Refueling Area consists of three adjacent sites (originally designated SS-08. ST-10, and
ST-14) surrounding seven jet fuel pump houses. The study areaislocated between the operable apron and
the primary instrument runway in the central part of the Base (Figure 3-33).

3.14.1 Physical Setting

Soils at the site are described as typically consisting of tan, hard silty clay from 3 to 12 ft below ground
surface, underlain by loose to dense clayey sands and gravels to sandy gravels ranging in thickness from
approximately 5to 15 ft. These sedimentsaretypical of therelict channel deposits, which are present over
portions of EAFB. Unconsolidated sediments are underlain by hard, gray to black weathered shale, which
istypically present at depths ranging from 18 to 24 ft below ground surface. At an abandoned soil boring
drilled approximately 50 feet northwest of Pump House No. 5, sands and gravels were not observed and
weathered shal e bedrock was encountered 8 ft bel ow ground surface, suggesting alocalized pinching-out
of unconsolidated channel depositsin thisarea. Overall, the shale bedrock surface appearsto slopeto the
southeast.

Depth to ground water typically ranges from 13 to 20 ft below ground surface. Ground-water elevations
in the wellsindicate agradient to the southeast, similar to the slope of surface topography. Ground water
is present within the sand and gravel sediments approximately 2-5 ft above the weathered shale bedrock
interface.

3.14.2 Land and Resource Use

This area consists of agrassed field with seven pump houses located west of the main runway at EAFB.
The area has been graded flat and matches the gradient contours of the flightline. The only above grade
structures are the pump houses and adjacent piping controls associated with each pump house. The pump
houses dispense JP-4 for aircraft refueling from underground storage tanks adjacent to each pump house.
Previous fuel release incidents which occurred at al of the pump houses between 1972 and 1984 were
reported in the IRP Phase | Records Search (1985), and sampling was performed during the IRP Phase I

investigations (Stage 1 - 1987 and Stage 2 - 1989) which identified petroleum hydrocarbonsin the soil and
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ground-water samples.
3.14.3 History of Contamination

The most commonly reported VOC were benzene, ethylbenzene, and xylenes, with isolated occurrences
of non-JP-4 related compounds (e.g. chloroform, methylene chloride, TCE, 1,1,1-trichloroethane,
tetrachloroethylene, and 1,1,2,2-tetrachloroethane). (Note that because some samples contained elevated
petroleum hydrocarbon concentrations, which required sampledilution for analysis, the chlorinated VOC
detection limits for some samples were greater than regulatory MCL.)

TPH JP-4 (extractable and purgeable fractions) was reported in samplesfrom 14 of thewells. T h e
distribution of extractable TPH JP-4 in ground-water samples at the time of the Corrective Action Plan
investigation isshown in Figure 3-34. A summary of reported petroleum hydrocarbon compounds in
ground-water samples relative to the pump house locations is provided bel ow:

. Pump House No. 1 - Benzene (12 ug/1), ethylbenzene (16 ug/l), xylenes (1.3 ug/1) and purgeable
TPH JP-4 (280 ug/l) were reported in the sample fromwell MW87CPOL. Ethylbenzene (140 ug/l)
and purgeable TPH JP-4 (1,300 ug/l) were reported in the sample from MW93CP14.

. Pump House No. 2 - Benzene (27 ug/l), ethylebenzene (270 ug/1), xylenes (210 ug/1), and
extractable and purgeable fractions of TPH JP-4 (9,400 and 5,700 ug/1, respectively) were
reported in the sample from well MW87CP02. Ethylbenzene (300 ug/1), xylenes (830 ug/1), and
extractable and purgeable fractions of TPH JP-4 (16,000 and 11,000 ug/l, respectively) were
reported in the samplefromwell MW89CP12. Purgeable TPH JP-4 (180 ug/1) wasreportedinthe
sample from well MW93CP10.

. Pump House No. 3 - Benzene (26 ug/1), ethylbenzene (220 ug/1), xylenes (190 ug/1), and
extractable and purgeable fractions of TPH JP-4 (5,300 and 2,600 ug/l, respectively) were
reported in the sample from well MW87CP03. Benzene (620 ug/1), ethylbenzene (130 ug/l),
xylenes (120 ug/l) and extractable and purgeabl e fractions of TPH JP-4 (30,000 and 12,000 ug/I,
respectively) were reported in the sample from well hIW89CPQ9. A concentration of 110 ug/l
purgeable TPH JP-4 was reported in the sample from well MW93CP18.

. Pump House No. 4 - Benzene (66 ug/1) and purgeable TPH JP-4 (180 ug/1) were detected in the
sample from well MW87CP04. Ethylbenzene (6 ug/l), xylenes (14 ug/l), and extractable and
purgeable fractions of TPH JP-4 (5,900 and 2,000 ug/l, respectively) were reported in the sample
fromwell MW93CP20. WellsMWB89CP10 and MW93CPQ7 were not sampled dueto the presence
of LNAPL.

. Pump House No. 5 - Benzene (190 ug/1), ethylbenzene (130 ug/l), xylenes (120 ug/1), and
extractable and purgeable TPH JP-4 fractions (13,000 and 3,600 ug/l, respectively) were reported
inthesamplefromwell MW87CP05. Benzene (1,900 ug/l), ethylbenzene (140 ug/1), xylenes (500
ug/1), and extractabl e and purgeabl e fractions of TPH JP-4 (9,200 and 10,000 ug/1, respectively)
were reported in the sample fromwell MWB9CP11. Benzene (24 ug/1) and purgeable TPH JP-4
(540 ug/l) were reported in the sample from well MW93CPL11.

. Pump House No. 6 - The purgeable fraction of tPH JP-4 was reported in the sample from well
MW93CPO6 at a concentration of 600 ug/l.

. Pump House No. 7 - The purgeabl e fraction of TPH JP-4 was reported in the sample from well
MWQ93CP15 at a concentration of 520 ug/l.
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3.14.4 Initial Response

No CERCLA removal actions or other initial cleanup actions were completed at this area.

3.15 OFF-BASE JP-4 SOUTH OF OPERABLE UNIT 2

3.15.1 Physical Setting

Surface topography generally slopesin a southerly direction from the southern boundary of EAFB.

Surface water flows through the off-Base areain a small stream originating from Pond 001. Stream flow
measurements were conducted on 21 July 1993, at OU-2 surface water sample locations on this stream.
The stream flow measurements indicate that this unnamed stream had an average discharge of
approximately 1.14 cfs. The OU-2 stream flow measurements were measured during peak flow of arain
event. This stream ultimately dischargesinto Box Elder Creek.

3.15.2 Land and Resource Use

Theoff-Baseareaisagrass covered pasturelocated adjacent to the south boundary of OU-2 landfill 1. This
areaconsistsof opengrassland. Theareahad been used apasturefor livestock. Thevegetationisprimarily
introduced grasses and weedy species. The grasses are primarily crested wheatgrass and smooth brome.
Wetlandsin the area consist of aretention pond at OU-1 and its drainageway, which flows off-Base along
the western edge of this study area.

3.15.3 History of Contamination

JP-4 contamination caused by aleak in afuel line wasidentified along the southern boundary of OU-2in
1989. The fuel line was punctured during the Stage 2 IRP field investigations at OU-2. The 12-inch fuel
line was shut off within 30 minutes and a trench was excavated to repair the line. Base records indicated
fuel was recovered with buckets and rags, no record of the fuel volume leaked was reported, the Basefire
chief estimated the leak at 25 gallons. This JP-4 contamination is being remediated under the SDDENR
petroleum rel ease program.

Total petroleum hydrocarbon, asjet fuel, was reported in soil samplesat concentrations ranging from 170
to 2, 000,000 ug/kg. Theresultsindicated that the highest concentrations werein samples collected from
moist sand and gravel deposits, south of the landfill perimeter. Total BTEX in ground water sampleswere
reported at concentrationsranging from< analytical detectionlimitsto 9 ug/L . Ground water sampleswere
not analyzed for Oil and Grease or TPH during the RI investigations. However, data collected during the
IRP Phase Il investigation Indicated that groundwater samples had reported concentrations of 1 mg/L to
49 mg/L of Oil and Grease. Current plume concentrations are shown on Figure 3-36
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3.15.4 Initial Response

No CERCLA removal actions or other initial cleanup actions were completed at this OU. A sitein the
southwest corner of Landfill 1identified during Rl geophysical investigationswasexcavatedin 1997. This
location contained remnants of chemical weapons training materials. The identified material was
excavated and moved off-Base for disposal at alicensed wasted disposal facility.
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40 REMEDIAL ACTIONS
41 REMEDY SELECTION

This section describes the remedies selected at each of the 12 operable units. The remedies are
summarized in Table 4-1.

411 OperableUnit 1

Based on the requirements of CERCLA, comparative analysis of the nine criteria, public comments, and
in consultation with EPA and the State, the Air Force determined that source area soil treatment and
ground water treatment wasthe appropriate remedial action. Thisalternativeincludesinstitutional controls
in conjunction with physical modification of the OU to reduce potential risk. Major componentsof remedy
specified in the record of decision (ROD) were:

. Continued operation of theinstalled as part of the IRA which consists of (1) eight SVE wellsto
remediate a portion of the source area soils and (2) four dual phase ground water wells and an
existing collection trench to remove contaminated ground water near the source area.

. Installation and use of four additional SVE wells, seven dual phase ground water wells, nine
ground water extraction wells, and a dual phase extraction trench.

. Soil gas and contaminated ground water would be treated at the IRA treatment plant. The water
effluent will either bedischarged to surfacewater, injected underground, or dischargedtothe Base
wastewater treatment plant.

. Implementing institutional controls (deed and land userestrictions) to restrict the future use of the
areawhile the remedy is being implemented.

. Providing for long-term ground water monitoring at the OU toidentify development of future risks
associated with the OU. Providing long-term maintenance of theremedial actionstaken at the OU.

In addition to theinstallation of SV E and ground water extraction wellsthe IRA included the construction
of aplant for the treatment of the soil gas and contaminated ground water. The treatment system includes
10 dual extraction wells built as a part of the 1995-1996 Remedial Action project. It also includes the
ground water treatment systems in Building 6908 that pump contaminants to oil/water separators, air
strippers/carbon absorption units and discharge to the building industrial wastewater line.

The objective of this alternative isto decrease soil contaminant concentrations within the burn-pit to the
levelslisted in Table 4-2 and to remediate the shallow aquifer to levelslisted in Table 4-3.

The area targeted for SVE is the burn-pit area (Figure 4-1). Additiona SVE wells were placed in the
burn-pit areato remove soil contamination that was not addressed in the IRA.
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TABLE 4-1

SUMMARY OF APPLIED REMEDIAL ALTERNATIVESFOR EAFB

Remedial Action OU-1 | OU-2 | OU-3 | OU-4 | OU-5 | OU-6 | OU-7 | OU-8 | OU-9 | OU-10 | OU-11 | OU-12
INSTALLED REMEDY

No Action X° X°

Sail Vapor Extraction X

Ground Water Extraction Wells X X X x?! X

Ground Water Extraction Trench X

Monitored natural attenuation X

Alternative water supply X

Earthen Cover X X X X X X X

Realignment of Storm-water channel X X

Pre-Design stud for landfill as X X

INSTITUTIONAL CONTROLS

Deed Restrictions? X X X X X X X X X X

Continuing Order® X X X X X X X X X

Wetland loss mitigation X X

Records Search/removal action® X

Fencing X X X X X X X X X

OPERATION/MAINTENANCE

Long Term Operation/Maintenance

Program X X X X X X X X NA NA

Long Term Monitoring Program X X X X X X X X NA NA

Notes:

Extraction of ground water containing low levels of TCE was done as a voluntary removal and not a ROD requirement.

Deed restrictions would be placed on any property transferred from Air Force ownership-this has not occurred at any of the above listed areas.
The continuing order is a Base Commander level directive specifying access and use restrictions on the OU areas.

This records search/removal action was related specifically to low-level radiological waste material disposal areas within the OU.

Ground water extraction and monitoring at this site was deferred to OU 11 the Basewide ground water OU.

g A W N P
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Ground water wellsand/or collection trencheswereinstalled to remediate the contaminated shallow aquifer
at OU-1to the levelslisted in Table 6. The number and placement of wells and/or trenches was evaluated
during system design. The ground water wells and trenches collect and remove contaminated ground water
at OU-1 (Figure 4-2). The aguifer is expected to be remediated in 10-15 years.

Extracted soil gas, condensate from the SV E wells, and ground water removed by wellsand trenches contain
both VVOCs and petroleum hydrocarbons. These contaminants are treated at the treatment plant built for the
IRA. Treatment of the soil gas and contaminated ground water consists of filtration, air stripping,
activated-carbon adsorption, and thermal oxidation.

The water effluent from the treatment plant is discharged into a drainage, which flowsinto Pond 001. The
effluent is monitored prior to discharge to determine the effectiveness of the treatment system. Effluent
discharge standards and monitoring were determined during the design phase and are subject to State and
EPA reviews and approvals. Off-gas from the thermal oxidizer was monitored to ensure compliance with
Federal, State, and local requirements under the provisions of the Clean Air Act. Thethermal oxidizer isno
longer needed, dueto the low level of volatile emissions, and has been removed from the treatment system.

Institutional controlswere implemented to prevent human exposure to contaminated soil and ground water.
These controlsinclude: (1) issuing acontinuing order (see Appendix D) to restrict on-site worker accessto
contaminated soil, and to restrict or control temporary construction activities unless proper protective
equipment is worn; (2) filing a notice with the State to recommend denial of water appropriation permit
applications to install ground water wells within the area of contamination and any area which may be
effected by potential contaminants; (3) filing anotice to the deed detailing the restrictions of the continuing
order and ground water well restrictions; and (4) a covenant to the deed in the event of property transfer.

Continuing Order requirementswill bein effect aslong asthe property isowned by Ellsworth AFB, and the
remedial action hasnot reached remediation goals. Inthe case of the sale or transfer of property within OU-1
by the United Statesto any other person or entity, the Air Force will place covenantsin the deed which will
restrict access and prohibit disturbance of contaminated soils or the remedial action without approval of the
United States. These covenantswill bein effect until removed upon agreement of the State of South Dakota,
the U.S. Environmental Protection Agency, and the U.S. Air Force or their successorsin interest. The Air
Force will also include in the deed the covenants required by section 120(h)(3) of the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA), whichinclude (1) awarranty that the
United Stateswill conduct any remedial action found to be required by law after the date of the transfer; (2)
a right of access on behalf of EPA and the Air Force or their successors in interest to the property to
participate in any response or corrective action that might be required after the date of transfer. Theright of
access referenced in the preceding sentence shall include the State of South Dakota for purposes of
conducting or participating in any response or corrective action that might be required after the date of
transfer.

A maintenance program was established to ensure the long-term integrity of the removal and treatment
system. Themaintenance programincludesdevel opment of standard operating procedures(SOPS) to provide
for inspections, repairs, and leak response actions.

A long-term monitoring program was devel oped and implemented during remedial action and is subject to
approval of both EPA and SDDENR. Contaminant concentrations from the treatment plant vapor stream

. 56
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and treated ground water are monitored to eval uate the eff ectiveness of the systemin removing VOCsfrom
the contaminated media. Contaminant concentrations in the burn-pit area and in the ground water are al'so
monitored. Continued analysis and monitoring of the ground water remedial action system performanceis
conducted to determineif the remediation system is reaching the established clean up goals, is approaching
an asymptotic level dueto physical limitations of the site, or the benefits of the remedial action no longer
justify long-term operation of the system.

\WORK\TERC\29230\WP\5 YEAR REVIEWAEAFB FINAL 5-YR.DOC 57 September 2000



Ellsworth Air Force Base
Final 5-Year Review

TABLE 4-2
OU-1CLEAN-UP GOALS
Soils (ug/kg)

Analyte Clga:a-lup Est'\iﬂrr?gtl(” Basis
1,2-Dichloroethylene (1,2-DCE) 41 414 Ground water protection
Benzene 10 25 Ground water protection
Teirachloroethylene (PCE) 10 10.5 Ground water protection
Trichloroethylene (TCE) 10 3.3 Ground water protection
P-4 500,000°) - State Regulation
Toluene 15,000 - State Regulation
Ethylbenzene 10,000 - State Regulation
Xylene 300,000° - State Regulation
Naphthalene 25,000° - State Regulation

Notes:

D) Based on SUMMERS Mode (Summers, 1980)
@ When the model estimates are less than standard detection limits, remediation cl ean-up goalswill be

based on standard detection limits.

@ State of South Dakota Remediation Criteria for Petroleum Contaminated Soil, Tier 1 action levels at
petroleum release sites, which would require a corrective action plan or Tier 2 analysis

(ARSD Chapter 74:03:33).
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TABLE 4-3

OU-1CLEAN-UP GOALS
Ground Water (ug/L)

Analyte Clean-up Goal Basis
1,2-Dichloroethane (1,2-DCA) 5.0 MCL
1,1-Dichloroethylene (1,1-DCE) 7.0 MCL
1,2-Dichloroethylene (1,2-DCE) 70.0 MCL
1,1,1-Trichloroethane 5.0 MCL
Benzene 5.0 MCL
Tetrachloroethylene (PCE) 5.0 MCL
Trichloroethylene (TCE) 5.0 MCL
Vinyl Chloride 2.0 MCL
TPH 10,000 State Regulation
Ethylbenzene 700 State Regulation
Toluene 1,000 State Regulation
Xylene 10,000 State Regulation
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4.1.2 OperableUnit 2

Based on the requirements of CERCLA, comparative analysis of the nine criteria, public comments, and
in consultation with EPA and the State, the Air Force determined that the appropriate remedial action for
Landfill No. 1 was the placement of an Earth Coyer and Institutional Controls. This aternative includes
institutional controls, storm-water channel realignment and lining, in conjunction with physical
modification of the OU to reduce potential risk. The selected remedial action for Landfill No. 6 was
Institutional Controls. This alternative uses access restrictions, monitoring, and other controls to reduce
potential risk.

For Landfill No. 1, major components of selected remedy are:

e Installing an earth cover over the area of attainment at Landfill No 1.

e Institutional controlsto restrict future use of the operable unit.

e Realignment and lining of the storm-water channel.

e Providing for long-term monitoring to identify development of future risks associated with the
operable unit. Providing long-term maintenance for the remedial actions taken at the operable
unit.

The OU-2 systemincludes 11 dual phase extraction wells, some of which wereinstalled as part of the 1994
containment pump and treat Interim Remedial Action, plus three soil vapor extraction points that were
installed as part of the final Remedial Action in 1995 (Figure 4-3).

4.1.3 OperableUnit 3

Based on the requirements of CERCLA, comparative analysis of the nine criteria, public comments, and
in consultation with EPA and the State, the Air Force determined that the appropriate remedial action was
the placement of a Vegetative Soil Cover. This alternative includes institutional controlsin conjunction
with physical modification of the OU to reduce potential risk. Major components of remedy are:

» Placing asoil cover capable of sustaining perennial vegetation, over the landfill area.

* A pre-design study to examine the need for landfill gas control measures.

 Institutional controls for the landfill area.

e Long-term ground water monitoring, and long-term maintenance of soil cover.

The final Remedial Action OU-03 consisted of landfill covers and the installation of ground water

monitoring wells. At OU-3, four existing monitoring wells are sampled and analyzed for VOCs, PAHS,
metals, and indicator parameters (Figure 4-4).
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4.1.4 OperableUnit 4
The selected alternative for the landfill. soil cover, includes the following major components:
 Ingtitutional controlsfor the landfill area.
« Placing asoil cover capable of sustaining perennial vegetation over the landfill area.
< Landfill gas monitoring and passive collection system, as necessary.
« Long-term monitoring and maintenance.
The selected alternative for the ground water, pump and treat, includes the following major components:

« Continued operation of the ground water extraction wellsinstalled as part of theinterim remedial
action (IRA), and treatment of contaminated ground water.

« Instalation of recovery trenches and/or additional extraction wellsto be added to the existing IRA
ground water recovery system.

« Treatment of removed ground water at the treatment plant built for the IRA.

« Discharge of treated ground water to a surface water drainage, to the Base wastewater treatment
plant, or by underground injection.

TheOU-4 systemincludesground water extraction wellsthat wereinstalled asapart of a1995 IRA project,
plusthe additional wellsinstalled as part of thefinal RA in 1996. Thetotal system consists of 26 ground
water extraction wells. It also includes the ground water treatment system in Building 6908, which was
built as a part of the 1995 IRA project and 12 monitoring wells (Figure 4-5).
4.15 OperableUnit5
Based on the requirements of CERCLA, comparative analysis of the nine criteria, public comments, and
in consultation with EPA and the State, the Air Force has determined that the selected alternative is
Alternative3, V egetative Soil Covering. Thisalternativeincludesinstitutional controlsin conjunctionwith
physical modification of the OU to reduce potential risk. Five-year reviews of the remedy will be required
because potential contaminants will remain at OU-5 following completion of remedia action.
The selected aternative, Covering, includes the following major components:

« Placing asoil cover capable of sustaining perennial vegetation over the landfill area.

* [nstitutional controlsfor the landfill area.

e Long-term ground water monitoring; and, long-term maintenance of soil cover.

L:\WORK\TERC\29230\WP\S YEAR REVIEWAEAFB FINAL 5-YR.DOC 61 September 2000



Ellsworth Air Force Base
Final 5- Year Review

The final Remedial Action OU-5 consisted of landfill covers and the installation of ground water
monitoring wells. A total of four monitoring wells are sampled and analyzed for VOCs, metals, and
indicator parameters (Figure 4-6).

4.1.6 OperableUnit 6

Based on the requirements of CERCLA, comparative analysis of the nine criteria, public comments, and
in consultation with EPA and the State, the Air Force determined that the appropriate remedy was the
placement of a Vegetative Soil Covering. This alternative included institutional controlsin conjunction
with physical modification of the OU to reduce potentia risk.

The selected aternative, Covering, included the following major components:

Installation of fencing to control physical accessto the landfill area. Posting the area to indicate
the landfill is closed to further use.

« Implementation of institutional controls (deed and land use restrictions) to prevent future use of
the areafor residential use and/or limiting its use to industrial uses.

* Providing a minimum of one foot of sustainable earthen cover over the area of attainment
(approximately seven acres).

« Grading and contouring the area to maintain stability and route surface water precipitation away
from previously active fill areas and prevent ponding of the water.

« Extending an existing stormwater drain to the south and east of the landfill areato prevent the
erosion of fill material and future potential contact with contaminated sediment.

e Providing and maintaining suitable vegetation to enhance evapotranspitration and reduce
infiltration and soil erosion.

« Mitigating any wetlands affected by placement of the cap.

Providing for long-term ground water, surface-water, and sediment monitoring at her OU to identify
development for future risks associated with the OU. Providing long-term maintenance of the remedial
actions taken at the OU.

The final RA for OU-6 consisted of landfill cover construction and the sampling and analysis of four
monitoringwells. Thelandfill cover construction was completed in 1996, and sampling of the monitoring
wellsbegan in July 1996. Two wellswereinstalled in July 1998 to better monitor downgradient areas of
the landfill (Figure 4-7).

4.1.7 OperableUnit7

Based on the requirements of CERCLA, comparative analysis of the nine criteria, public comments, and
consultation with EPA and the State, the Air Force determined that appropriate remedy was acombination
of institutional controlsfor soil andinstitutional controlsfor ground water with additional monitoring. This
aternativeincludesinstitutional controlsin conjunctionwith comprehensive ground water monitoring and
monitored natural attenuation to evaluate and reduce potential future risk.
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The following major components comprise the soil remedy:

 Institutional controls for future land use.

* An extensive records search w ill be performed that may provide additional information relating
to the burial trenches. A removal action might be used to address waste within the trenchesif the
weight of evidence from this records search combined with previous information identifies and
warrants this type of remedial activity.

The ground water remedy includes the following major components:

« Ingtitutional controls for ground water use.

e Implementing along-term ground water monitoring and maintenance program.
TheOU-7remedial action consisted of avoluntary action to pump and treat trichl oroethyl ene-contaminated
ground water from an existing monitoring well at the northeast corner of the Weapons Storage Area. The
RA includes sampling and analysis of 4 monitoring wells for VOCs (Figure 4-8).

4.1.8 OperableUnit 8

Based on the requirements of CERCLA, comparative analysis of the nine criteria, public comments, and
in consultation with EPA and the State. The Air Force determined that the appropriate remedy for the EOD
Areawas the construction of avegetative soil cover and application of institutional controls. The selected
remedy for the Debris Burial Area was also placement of a vegetative soil cover and application of
institutional controls.

For the EOD Area, components of the selected remedy are:

e Constructing an earth cover over the EOD Area.

* Institutional controlsfor the EOD Area.

e Long-term sediment sampling.

¢ Long-term maintenance of earth cover.

For the Debris Burial Area, components of selected remedy are:

« Constructing an earth cover over the Debris Burial Area.

« Ingtitutional controls for the Debris Burial Area; and, long-term maintenance of earth cover.
The OU-8 remedia action consisted of the placement of cover soils over two areas and the construction
of one new monitoringwell. Inaddition, drainage facilitiesin the areawere re-constructed to from runoff

retention basinsto retain any contaminated soils that may be carried off the OU by runoff (Figure 4-9). A
total of one monitoring wellswill be sampled and analyzed for VOCs, explosives, and TPH-extractables
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to perform long-term monitoring of ground water. Sediment will be sampled and analyzed at two locations
for dioxins.

4.19 OperableUnit9

Based on the requirements of CERCLA, comparative analysis of the nine criteria, public comments, and
in consultation with EPA and the State, the Air Force determined that the appropriate remedy for ground
water and the fish-ingestion pathway at OU-9 would be better addressed under OU-11, the Basewide
ground water OU. Ground water contamination originates upgradient and extends beyond the boundaries
of OU-9 and would be more efficiently addressed concurrently with other areas of the Base as part of
OuU-11.

The"No Action" aternative was sel ected as the appropriate remedy for the remaining media of concern:
surface water, soil, and sediment. No action is warranted when a site poses ho unacceptable current or
future threat to people or the environment, when CERCLA does not provide cleanup authority, or when
aprevious cleanup activity eliminates the need for future cleanup. Unacceptable risk to human health or
the environment from the contaminants related to OU-9 does not exist. Cleanup of petroleum-type
chemicals will be addressed under State of South Dakota petroleum release regulations. Based on the
above conclusions, no action was warranted for soil, surface water, and sediment cleanup at OU-9.

4.1.10 OperableUnit 10

Based on the requirements of CERCLA, comparative analysis of the nine criteria, public comments, and
in consultation with EPA and the State, the Air Force determined that the appropriate remedy for ground
water at OU-10 would be better addressed under OU-11, the Basewide ground water OU. Ground water
contamination extends beyond the boundaries of OU-10 and would be more efficiently addressed
concurrently with other areas of the Base as part of OU-11.

The"No Action" aternative was sel ected as the appropriate remedy for the remaining media of concern,
soil. No action is warranted when a site poses no unacceptable current or future threat to people or the
environment, when CERCLA does not provide cleanup authority, or when a previous cleanup activity
eliminates the need for future cleanup. The low levels of contamination in the soil at OU-10 do not pose
an unacceptable risk to human health or the environment. Cleanup of petroleum-type chemicals will be
addressed under State of South Dakota petroleum rel ease regulations. Based on the above conclusions, no
action was warranted for soil cleanup at OU-10.

4.1.11 OperableUnit 11

Based on the requirements of CERCLA, comparative analysis of the nine criteria, public comments, and
in consultation with EPA and the State, the Air Force determined that the appropriate remedy for ground
water at OU-11 would be ground water extraction and treatment with containment. OU-11 remedial
aternatives were developed for Areal and Area 2.

The selected alternative for Area 1 was ground water extraction and treatment with containment, included
the following major components:

e Ground water removal and treatment in the South Docks Study area.
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« On-Base containment of ground water containing contaminants at concentrations above Federal
Maximum Contaminant Levels (MCLs) and State of South Dakota Ground water Quality
Standards.

 Ingtitutional controls and long-term monitoring.

The selected alternative for Area 2 was ground water extraction and treatment with containment, included
the following major components:

e Ground water removal and treatment along the northeast Base boundary and at areas of high
concentration on-Base.

« Monitored natural attenuation of low contaminant concentration areas, primarily of-Base.

« Alternative water supply to residents affected by contamination coming from the Base.

< Additional investigation to determine the eastern extent of off-Base ground water contamination.
 Ingtitutional controls and long-term monitoring.

« Collectively, the selected remedies for Area 1 and Area 2 constitute the entire remedial action for
OU-11 at EAFB.

Arealincludes 17 vacuum dewatering well points, 14 ground water extraction wellsand 4 dual extraction
wells to serve the Pride Hangar, Building 102, 30 Row, 50 Row, and the south end of the South Docks.
Arealisserved by the stand-alone treatment facility at FRA-PH1. This project includes daily operation
of the Area 1 systems and quarterly sampling and analysis of 6 monitoring wells for TCE (Figure 4-10).
Area 2 consists of the BG-04/BG-04 West/BG-05 area at the northeast corner of the base, where a TCE
plume has moved east off the base. The BG-04/BG-04 West/BG-05 area includes 11 ground water
extraction wells, with carbon and air stripping treatment and re-injection of treated ground water through
trenches (Figure 4-11). The project providesfor the daily operation of the ground water extraction wells
for containment at the base boundary in the BG-04/BG-05 areas. Project also includes quarterly sampling
and analysis of 10 monitor wellsfor TCE. The OU-11 system is expected to operate daily for a period of
twenty years.

4.1.12 OperableUnit 12

Based on the requirements of CERCLA, comparative analysis of the nine criteria, public comments, and
in consultation with EPA and the State, the Air Force determined that the appropriate remedy for OU-12
was capping. Thisalternativeincludesinstitutional controlsin conjunction with physical modification of
the OU to reduce potential risk. Mgjor components of the selected remedy are:

+ |nstall an earth cover over the area of attainment at Hardfill No 1.

« Ingtitutional controlsto prevent future use of the areafor residential use and/or limiting its useto
industrial uses.

« Developing along-term monitoring and maintenance plan for the hardfill.
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The OU-12 remedial actionincluded landfill coyer soil construction at three separate areas within the OU
(Figure 4-12). In addition, three monitoring wells will be sampled and analyzed for VOCS, PAHSs, and
indicators. The one upgradient well will be sampled semi-annually and the two downgradient wells will
be sampled annually.

4.1.13 Flightline Refueling Area

Theremedia action selected for the flightline areaiis based on the need to meet the State of South Dakota
petroleum rel ease program. Remedial actions at the flightline refueling area consists of one ground water
extraction well and one ground water extraction trench at Pump House No 1 and two ground water

extraction wells at Pump House No. 2. Extracted ground water flows to the FRA Pump House No. 1
Treatment System.

4.1.14 Off-Base JP-4 south of Operable Unit 2

The remedial action selected for the JP-4 plume based on the need to meet the State of South Dakota
petroleumrelease program. The JP-4 extraction system consists of ten dual phase (water/vapor) extraction
wells. Thewellswereinstalled in 1996. The remedia strategy is to contain the plume and address hot
sport s within the plume. The dual phase extraction wells were installed to recover free phase product,
impacted ground water and soil vapor. Recovered ground water ispumped to the central treatment facility
in Building 6908.

4.2 REMEDIAL ACTION IMPLEMENTATION

Information on the implementation of the remedies at each operable unit is summarized in Table 4-4.
4.3 OPERATION AND MAINTENANCE ACTIVITIES

Operation and maintenance activities and down time are summarized in Sections 4.3.1. 4.3.2 and 4.3.3.
In addition to operation of pumping and extraction systems, implementation and/or modification of
institutional controlsis apart of the Base operation and maintenance program.

4.3.1 Operation and Maintenance Procedures

A System Operation and Maintenance (O&M) Planisin place at Ellsworth Air Force Base which covers
all operable units that contain active remediation systems. The following tasks are covered in the plans:

e Operating and maintaining the facilities within effluent limitations,
e Maintaining accurate O&M records.
e Completing and submitting required reports.

e Ordering supplies, chemicals, replacement parts, and other materials required for facility
operation.
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e Making regular rounds of facilities to ensure proper functioning of equipment.
e Operating and adjusting facilities equipment and making required process adjustments.
e Monitoring chemical storage tank levels.

«  Performing preventative maintenance and cleaning duties on facility process equipment,
building, and grounds.

«  Performing preventive maintenance and cleaning duties on the ground water collection system
(pumps, controls, and pipes); and the discharge system (controls and pipes).

e Drawing samplesfor laboratory analysis and performing limited process control testing.
«  Maintaining and repairing process mechanical, electrical, and control equipment.
e Planning, coordinating, and participating in major equipment overhauls.

e« Observing safety practices and be aware of chemical hazards, hazardous areas, and/or
procedures.

e Maintaining good public relations.
e Maintaining/renewing proper treatment plant operator certification.

e Preparing budgets and annual reports.
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TABLE 4-4

REMEDY IMPLEMENTATION
Ellsworth Air Force Base, South Dakota

Operable Unit

Date of

Remedial Design

ROD
Signature

Start

Completion

REMEDIAL SYSTEM
COMPONENTS

Construction Period

Start

Completed

Average
Ground Water

M ass Removal

Other

Pumping Rateg
(gpd)

. Ground
AIlr
(Ibs) Water

Comments

OU-1IRA

August 1995

January, 1995

Junc, 1995

4DWs'

8 SVE? Wdlls

1 SVE Blower

Remodeling of Building 6908 and
conversion of building into a CTF for
treatment of contaminated soil vapor
and groundwater.

IC's

June, 1995

August 13, 1996

NA,

(Ibs)
NA NA

OU-4 IRA

August 1995

January, 1995

July, 1995

7 Ews’
IC's

June 1995

August 13, 1996

NA

NA NA

Offsite Ews (3) were
installed in June 1997.

FRA Pumphouse No.
4-IRA

NA

January, 1995

July, 1995

2 Ews
IC's

June 1995

August 13, 1996

6,000

NA & NA

FRA Pumphouse No.
I-IRA

NA

January, 1995

July, 1995

1EW

1 Groundwater Extraction Trench
Groundwater treatment building for
treatment of contaminated
groundwater.

Ics

June 1995

August 13, 1996

8,000

NA NA 4

OU-1 Final Remedy
(FR)

May 1996

November,
1995

June, 1996

9EW's

7DWs

1 Dual phase extraction trench
4 SVE wells

Soil vapor extraction building
Modificationsto CTF

Fencing to restrict access to OU
IC's

July 1996

June 6, 1997

35,000

45,000 2,000

NA

NA

Biotreatment of soils.

August 1997

November 1997

NA

NA NA

NA

NA

Installation of PZs® and MWs for
LT M”.

August 1998

September 1998

NA

NA NA

NA

NA

Long-term monitoring program.

April, 1998

Ongoing

NA

NA NA

OuU-2

May 1996

November,
1995

April, 1996

Landfill cap.
Fencing to restrict access to OU

June, 1996

May I, 1097

NA

NA NA
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Date of Remedial Design Construction Period Average M ass Removal
OperableUnit| ROD REMEDIAL SYSTEM Ground Water Cround Other
- . COMPONENTS Pumping Rates| Al Comments
Signature| Start |Completion Start [ Completed P % 'IAE)” Water
(9pd) (Ibs) Ib
(Ibs)
November,  [April, 1996 Construction of drainage channel June, 1996 October, 1996 [NA , NA NA
1995
October, 1996 |June, 1997 LLRW? excavation and disposal July, 1997 January, 1998  |NA NA NA
NA NA Chemical Weapons Material August, 1997 [February, 1998 |NA NA NA
excavation and disposal
LTM program. April, 1997 Ongoing NA NA NA
IC's
OU-2 JP-4 NA Offsite easement. June 1996 December 1996 |30,000 22,840 240
November, April, 1996 10 DWsin JP-4 Area.
1995 SVE blower building
IC's
1DW in JP-4 Area February 1998 NA NA NA
3 SVE wellsin JP-4 Area
OU-2 JP-8 NA JP-8 Excavation November, November, 1997 [NA ; NA NA
2 SVE wellsin JP-8 1996
Ou-3 June 1996 Landfill Cap June, 1996 May, 1997 NA NA NA
LTM Program April, 1997 Ongoing
IC's
OU-4 FR May 1996 November, July, 1996 Landfill Cap June 1996 December 1996 |14,000 NA 21
1995 Property Acquisition
19 Ews
Additional Investigation
Fencing to restrict access to OU
IC's
MWs and PZsfor LTM July 1998 September 1998 [NA , NA NA
2 Ews September December 1999 [NA ; NA; NA;
MWs and PZ for LTM 1999
LTM program. April, 1997 |Ongoing NA NA NA
OuU-5 Landfill Cap June, 1996 May 1, 1997 NA NA NA
November, June, 1996 Fencing to Restrict Accessto OU
1995 LTM Program April, 1997 Ongoing
ICs
OU-6 October 1995 |January, 1995 |August, 1995  [Landfill Cap November, July, 1996 NA NA NA
Fencing to Restrict Accessto OU 1996
MWs to monitor effectiveness of cap. |July 1998 August 1998 NA NA NA
LTM program. July, 1996 Ongoing NA NA NA
IC's
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Operable Unit

Date of

Remedial Design

ROD
Signature

Start

Completion

REMEDIAL SYSTEM
COMPONENTS

Construction Period

Start

Completed

Average
Ground Water
Pumping Rates

(gpd)

M ass Removal

Other

Air
(Ibs)

Ground
Water
(Ibs)

Comments

Ou-7

June 1996

October, 1996

June, 1997

Removal of LLRW

Monitoring wells for NA monitoring
Monitored natural attenuation
Monitoring

IC's

August, 1997

October, 1998

January, 1998

Ongoing

NA

NA ¢

NA ¢

Ou-8

June 1996

November,
1995

June, 1996

Placement of Soil Cover
Long Term Monitoring Program
IC's

June, 1996

April, 1997

June, 1997

Ongoing

NA

NA

NA

OuU-9

May 1996

NA

NA

No Action ROD
IC's

NA

NA

NA

NA

NA

Ou-10

May 1996

No Action ROD
IC's

NA

NA

NA

OuU-11
Off-Base

OuU-11
BG04 Base Boundary

OuU-11
BGO05 Base Boundary

Ou-11
BG04 West

April 1997

July, 1998

September, 1998

Off-Base water line

Additional investigation (AOC 24)
LTM program

Installation of MWs to monitor plume
IC's

September,
1998
September,
1997

Ongoing

Ongoing

NA

NA

NA

November,
1996

June, 1997

Installation of 4 Ews

Installation of groundwater re-injection
galery

Installation of groundwater treatment
building

IC's

April, 1997

January 1998

33,000

NA

10

Installation of MWs and PZsto
monitor extraction system performance

April, 1997

December, 1999

NA

NA

NA

November,
1996

June, 1997

Installation of 3 Ews

Installation of groundwater re-injection
galery

Installation of groundwater treatment
building

IC's

April, 1997

January 1998

55,000

NA

Installation of MWs and PZs to monitor
extraction system performance
Installation of 4" EW

April, 1997

January, 2000

NA

NA

NA

November,
1996

March, 1997

Installation of 4 Ews

Installation of groundwater treatment
building

IC's

April, 1997

January 1998

29,000

NA

19
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i i i i Average
| Dateof Remedial Design REMEDIAL SYSTEM Construction Period Ground Water Mass Removal Other
Operable Unit |  ROD COMPONENTS Pumping Rates| Air | ©roUnd | comment
Signaturel  Start |Completion Start | Completed d Water 7
(gnd) (Ibs)
(Ibs)
Ou-11 November, |March, 1997 Installation of 6 Ews April, 1997  [January 1998 140,000 60 2,860 SVE portion of
South Docks Main 1996 Installation of 4 DWs DWs taken off
Modification of the Pumphouse No. 1 line.
treatment building
SVE blower
IC's
Ou-11 November,  |March, 1997 Installation of 3 Ews April, 1997  [January 1998  |NA NA 5 [NA
30 Row 1996 IC's
Ou-11 November,  |March, 1997 Installation of 3 Ews April, 1997  [January 1998  |NA NA
50 Row 1996 IC's
OuU-11 November,  [March, 1997 Installation of 9 WPs April, 1997  |January 1998  [25,000 NA 600
Building 102 1996 Installation of vacuum and transfer
pumps in a concrete vault
IC's
OuU-11 November, [March, 1997 Installation of 9 WPs April, 1997  |January 1998 63,000 NA <30
Pride Hangar 1996 Installation of vacuum and transfer
pumps in a concrete vault
IC's
OuU-11 NA November,  [June, 1997 5WPs 1,200
North Docks 60 ROW 1996 Vacuum pump May, 1997  |November, 1998
Mobile treatment system
IC's
Ou-12 May 1996  |November, |June, 1996 Earthen cover over hard fill June, 1996 [May 1, 1997 NA NA, [NA,
1995 LTM program April, 1997 |Ongoing
IC's

DWs = dua extraction well, w/soil vapor extraction and ground water extraction systemsinstalled
SVE = soil vapor extraction well
CTF = central treatment facility
Ics = ingtitutional controls

Ews = ground water extraction well

PZs = piezometer well
LTM = long term monitoring

LLRW = low level radiological waste

WPs = vacuum dewatering well points
NA = Not Applicable
NA ;) = Not Applicable — Non CERCLA Action
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NA , = Not Applicable —No Soil Vapor/Groundwater is extracted
NA ;) = Not Applicable — Components incorporated into existing system
NA , = Not Applicable — IRA incorporated into Final Remedy System
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Four positions are staffed in order to perform these tasks. The position titles are Site Manager, Lead
Operator, Operations Manager/Chemist, and Operating and Maintenance Technician. All operators have
completed the 40-hour health and safety training required by OSHA 29 CFR 1910.120 and annual health
and safety refresher courses as needed. Additional training is provided to O&M staff as needed.

A review of the O&M manuals and procedures indicates that all manuals are appropriate for the systems
installed and that all the procedures provide adequate guidance for the O&M of the systems. The O&M
manual s were updated in early 2000.

4.3.2 System Operation and Optimization

A LTM QAPP has been implemented for the purpose of monitoring ground water quality at Ellsworth Air
Force Base. The plan outlines monitoring wells, sampling points, analytical parameters, and sampling
schedulefor all the Operableunitsat Ellsworth Air Force Base. Landfill cover inspectionsarealso covered
inthisplan. Results of the ground water sampling and landfill cover inspections are summarized in Long
Term Monitoring Reports submitted to the USACE, Air Force, SDDENR, and EPA on a quarterly basis
or asoutlined in the SAP.

TheLTM QAPPfor Ellsworth Air Force Baseis periodically reviewed by the Oversight Group. Changes
are periodically made in the SAP based on results from previous sampling events or due to changing
conditions. The SAP was last updated in July2000.

4.3.3 Summary of System Downtime and Operation and M aintenance I ssues

Table 4-5 summarizes all mgjor system downtime and operation and maintenance i ssues.
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TABLE 4-5

SUMMARY OF OPERATIONAL DOWNTIME AND OPERATIONSAND MAINTENANCE ISSUES

Ellsworth Air Force Base, South Dakota

Operable Unit Problem Description Resolution Date of Date of Notes/Comments
Identification | Resolution
OuU-1 |Wdllfield 1. Biosolidsfrom EW and DW wellswere fouling |1. Reconditioned two wells with acid in 1998, 1. 6/98 & 2/00 1. 9/98 & 2/00 1. Wadll field trends are continually
treatment equipment in CTF. redeveloped rest of well field in ‘98 and 2000 2. 7/98 2. 9/98 being monitored to determine
2. Inadeguate number placement of wellfield 2. Added monitoring points to monitoring network |3. On-going 3. On-going when well redevelopment is
monitoring points 3. Seeabove note 4. 7/2199 4. 7/29/99 needed
3. Low flows from wellfield 4. Ongoing maintenance/preventative maintenance (5. 1/27/99 5. 2/5/99
4. Problems with pumps and controllers program
5. Potable waterline break repair resulted in 5. Repaired waterline and re-started well field
wellfield shut-down 6. Replaced motor starters at 16 wells
6. Motor starters burned up at extraction wells
6908 CTF 1. Selenium exceedancein plant effluent 1. Increased frequency of plant effluent sampling, [1. Plant start-up 1. On-going 1. FRA-PH4, 1/10/99 to 1/19/00 for
2. SVE Blower damaged due to scale build-up in investigated wellfields, shut down selected wells |2. 2/23/98 2. 5/28/98 Honeywell controls chang-out
blower housing intermittently 3. 7/98 3. 6/4/99 2. JP-4,1/14/00 to 1/21/00 for
3. Problem with communication and controls 2. Repaired blower, revised inspection schedule 4. 6/20/99 4. 6/25/99 Honeywell controls change-out
between 6908 and FRA-PH4 3. Checked cable splices, replaced a section of 3. 6908 CTF, 1/11/99 to 1/25/00 for
4. Problemswith air stripper blower motor cable, completed controls changes Al Winland incident.
4. Repaired air stripper blower motor 4. Sitewas down from 5/18/99 to
6/4/99, problem with controls
displaying incorrect site status
from 7/98 to 6/4/99
OU-2 [Landfill Cap Minor erosion in cover and along west ditch Erosional areas repaired 4/99 10/99
JP-4 Site 1. DWJP06 damaged (near free product plume) 1. Used DWJPO6 astemporary SVE well 1. 7/97 1. 3/98 2. Sitewas operated during manned
2. 2. Problem with communication system 2. Replace portion of communication cable, 2. 7/9/98 2. 9/23/98 hours during problem period
between 6908 CTF and blower building replaced modem at JP-4 site
JP-8 Spill Site JP-8 spill immediately south of OU-2 landfill Excavated all accessible contaminated soil, installed Remediation completed and wells
two SVE wellsto cleanup residua soil were taken off line
contamination, conected to JP-4 SVE
OU-3 [Landfill Cap Landdide from OU-5 affects north edge of cover  |Repairs planned 2/00 Ongoing
OU-4 [Landfill Cap None noted.
Wellfield 1. Low flowsfrom wellfield 1. Redeveloped several extraction wellsin 1998 1. 6/98 & 2/00 1. 9/98 & 7/00
and 2000 2. 2.9/99 2. 1/5/00
OU-5 [Landfill Cap Landfill cover subsidence and landslide Repaired subsidence cracks in cover two timesin 10/96 Ongoing Significant landslide observed in 8/99,
1997 and 1998 repairs are planned
OU-6 [Landfill Cap None noted.
OU-7 |Ground Water Plume expanding Continued monitoring Ongoing Edge of Plumeis not near base
Monitoring boundary
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Operable Unit Problem Description Resolution Date of Date of NotesyComments
Identification | Resolution
OU-8 | Landfill Cap Soil cover disturbed by Air Force personnel during |Soil cover repaired, new signaage, restricted area [9/99 10/99
ordnance disposal activities map developed, training, Base Continuing Order
Reissued
OU-9 No action ROD.
OU-10 No action ROD.
OU-11 | Pump house No. 1 1. Problem with oil/water separator transfer pump [1. Converted oil/water separator to areservoir 1. Start-up 1. 12/1/98 1. Holewascut in the oil/water separator
Treatment Building short-cycling which reduced cycle frequency of thetransfer |2. 12/97 2. 2/18/99 interior wall to convert it to areservoir,
2. Problem with solids from transfer piping pump no free product had been collected from
passing through process equipment when Pride |2. Placed franc tank in treatment system to drop the system since start-up
Hangar system operated with more than one out solids from transfer piping, removed bag 2. Frac tank in place from 10/14/98 to
transfer pump filter system and carbon units from treatment 12/1/98, removed bag filter system and
process carbon units from treatment process on
2/18/99
South Docks Main Problem with SD SVE heater contactor caused Replaced transfer pump and replaced heater 3/10/98 4/8/98
building to freeze and transfer pump to crack contactor
30 ROW None noted.
50 ROW None noted.
Building 102 Vacuum |1. Problem with transfer pumps overheating 1. Inspected motors, serviced pumps 1. 6/25/99 1. 7/5/99 2. Problem with pumps observed to occur
Pump 2. Problem with vacuum pump motor 2. Replaced motor 2. 5/20/00 2. 6/6/00 with high ambient air temperatures
Building 102 None noted.
Wellfied
OU-11 | PrideHangar Vacuum |1. System operated with only onetransfer pump  |1. Place frac tank in treatment system to drop 1. Start-up 1. 10/14/98 1. Site ableto operate with more than one
Pump due to problems at FRA-PH1 treatment plant out solids from transfer piping to allow Pride |2. 7/6/99 2. 8/31/99 transfer pump after frac tank was placed
when more than one transfer pump operated Hangar system to operate with more than one on 10/14/98, the frac tank was removed
2. Problem with vacuum pump motor transfer pump on 12/1/98
2. Repaired motor two times 2. Sitewas down from 7/6/99 to 7/29/99
and 8/4/99 to 8/31/99, intermittent
operation from 7/29/99 to 8/4/99
Pride Hangar Wellpoint SDPHWPO1 was damaged by contractor |Wellpoint was replaced 1/99 7199
Wellfied
BG04 West Treatment |Problem with motor for air stripper transfer pump | Replaced electrical components including motor | 3/16/00 4/28/00 Site was down from 4/16/00 to 4/28/00,
System and motor starter for transfer pump starter, repaired transfer pump motor intermittent operation from 3/16/00 to
4/16/00
BG04 West Wellfield  [None noted.
BGO04 Base Boundary |None noted.
Treatment System
BG04 Base Boundary |None noted.
Wellfied
BGO05 Base Boundary |None noted.
Treatment System
BGO05 Base Boundary |None noted.
Wellfield
AOC 24 None noted.
OU-12 [ Landfill Cap None noted.
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5.0 5-YEAR REVIEW PROCESS
51 TEAM MEMBERS

Installation Restoration Program (IRP) Team members who prepared the five-year review included the
following:

Dell Petersen, IRP Chief, Ellsworth AFB

Carol Stark, Program Manager, Headquarters/Air Combat Command
Gary Schmidt, Ellsworth AFB IRP

Len Havel, US Corps of Engineers, Omaha District

Mark Mercier, US Corps of Engineers, Omaha District

Keith Anderson, Earth Tech/contractor

Joe Odegaard, Earth Tech/contractor

Robert Todd, RD Todd & A ssociates/contractor

The time period covered by the five-year review was generally from the inception of the remedial
investigations in 1993 through June, 2000.

52 DOCUMENT REVIEW

During this5-year review anumber of EAFB RI/FS program primary documentswere reviewed andrelied
upon of information. Table 5-1 provides a summary of those documents.
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TABLE 5-1

DOCUMENTSREVIEWED DURING THE EAF+--B 5-YEAR REVIEW PROCESS

Final Remedial Investigation Report Operable Unit 01 at Ellsworth Air Force Base, South Dakota
Final Remedial Investigation Report Operable Unit 02 at Ellsworth Air Force Base, South Dakota
Final Remedial Investigation Report Operable Unit 03 at Ellsworth Air Force Base, South Dakota
Final Remedial Investigation Report Operable Unit 04 at Ellsworth Air Force Base, South Dakota
Final Remedial Investigation Report Operable Unit 05 at Ellsworth Air Force Base, South Dakota
Final Remedial Investigation Report Operable Unit 06 at Ellsworth Air Force Base, South Dakota
Final Remedial Investigation Report Operable Unit 07 at Ellsworth Air Force Base, South Dakota
Final Remedial Investigation Report Operable Unit 08 at Ellsworth Air Force Base, South Dakota
Final Remedial Investigation Report Operable Unit 09 at Ellsworth Air Force Base, South Dakota
Final Remedial Investigation Report Operable Unit 10 at Ellsworth Air Force Base, South Dakota
Final Remedial Investigation Report Operable Unit 11 at Ellsworth Air Force Base, South Dakota
Final Remedial Investigation Report Operable Unit 12 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 01 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 02 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 03 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 04 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 05 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 06 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 07 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 08 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 09 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 10 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 11 at Ellsworth Air Force Base, South Dakota
Final Feasibility Study Report Operable Unit 12 at Ellsworth Air Force Base, South Dakota

Final Record of Decision for Remedial Action at Operable Unit 01 at Ellsworth Air Force Base,
South Dakota

Final Record of Decision for Remedial Action at Operable Unit 02 at Ellsworth Air Force Base,
South Dakota
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Final Record of Decision for Remedial Action at Operable Unit 03 at Ellsworth Air Force Base,
South Dakota

Final Record of Decision for Remedial Action at Operable Unit 04 at Ellsworth Air Force Base,
South Dakota

Final Record of Decision for Remedial Action at Operable Unit 05 at Ellsworth Air Force Base,
South Dakota

Final Record of Decision for Remedial Action at Operable Unit 06 at Ellsworth Air Force Base,
South Dakota

Final Record of Decision for Remedial Action at Operable Unit 07 at Ellsworth Air Force Base,
South Dakota

Final Record of Decision for Remedial Action at Operable Unit 08 at Ellsworth Air Force Base,
South Dakota

Final Record of Decision for Remedial Action at Operable Unit 09 at Ellsworth Air Force Base,
South Dakota

Final Record of Decision for Remedial Action at Operable Unit 10 at Ellsworth Air Force Base,
South Dakota

Final Record of Decision for Remedial Action at Operable Unit 11 at Ellsworth Air Force Base,
South Dakota

Final Record of Decision for Remedial Action at Operable Unit 12 at Ellsworth Air Force Base,
South Dakota

U.S. Environmental Protection Agency (USEPA). 1989. Risk Assessment Guidance for Superfund,
Volume I: Human Health Evaluation Manual (Part A). Interim Guidance. Office of Emergency and
Remedial Response, Washington, D.C. EPA/540/1-89/022.

U.S. Environmental Protection Agency (USEPA). 1989. Exposure Factors Handbook. Office of
Human Health and Environmental Assessment, Washington, D.C. EPA/600/8-89/043.

U.S. Environmental Protection Agency (USEPA). 1989. Risk Assessment Guidance for Superfund,
Volume II: Human Health Evaluation Manual (Part A). Interim Guidance. Office of Emergency
and Remedial Response, Washington, D.C. EPA/540/1-89/001

U.S. Environmental Protection Agency (USEPA). 1989. Ecological Assessment for hazardous
Waste Sites: A field and Laboratory Reference. EPA/600/3-89/013.

U.S. Environmental Protection Agency (USEPA). 1993. Integrated Risk Information System (IRIS).
U.S. EPA Office of Research and Devel opment, Washington, D.C.

U.S. Environmental Protection Agency (USEPA). 2000. Integrated Risk Information System (IRIS).
U.S. EPA Office of Research and Development, Washington, D.C. http://www.epa.gov.iris.

53 SITEVISITSAND INSPECTIONS

Theteam conducted site visits during the week of March 19, 2000. During thistime, theteam visited each
of the operable units and the ground water/soil vapor treatment facilities that serve the operable units.

54 DOCUMENTATION OF PUBLIC NOTICES
The Air Force published a notice in the Rapid City Journal on June 7", 8" and 9" 2000. The noticeis

contained in Appendix D. The notice stated that afiveyear review of the IRP was being undertaken by the
Air Force and invited input from citizens.
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55

5-YEAR REVIEW TASKS

Review RI/FS documents for operable unit background information, human health and ecological
risk assessments and remedial action evaluations.

Review ROD documents for documentation of the selection of the final remedial action.

Review EPA guidance on Human health and Ecological Risk Assessments for changes and current
applicability.

Review ARARS and TBCs criteria used in evaluation of the remedia actions for the Operable
Units for changes and current applicability to OUs.

Compare completed remedial actions to those outlined in RODS.

L:\WORK\TERC\29230\WP\5 YEAR REVIEWAEAFB FINAL 5-YR.DOC 79 September 2000



Ellsworth Air Force Base
Final 5- Year Review

6.0 5-YEAR REVIEW FINDINGS
6.1 CHANGESIN STANDARDSAND TO BE CONSIDERED CRITERIA

The principal standards applied to the remedial action process at EAFB were based on the Applicable or
Relative and Appropriate Requirements (ARAR). Table6-1 providesasummary of the ARARSreviewed
for applicability to EAFB during the RI process. Thislist contains chemical, action. and location specific
standards determined to be ARARsfor EAFB. Chemical specific standards or criteriathat have changed
since the first ROD was signed at EAFB are summarized in Tables 6-2 through 6-4. Chemical standards
for surface water, ground water and soil media for a limited number of analytes have changed. Those
changes affect the cleanup criteria for petroleum related compounds reported as Total Petroleum
hydrocarbons (TPH). The State of South Dakota TPH Tier | trigger level changed from 10-100 mg/kg to
500 mg/kg. The result of these changes is that generally lower concentrations of some organic and
inorganic contaminants may be considered as acceptable action or cleanup levels at EAFB. The State of
South Dakota TPH level is not a cleanup standard but a screening level to be used to determine of
additional investigation or other actionswill be needed at asite. No changeswereidentifiedinthelocation
and action specific ARARS.

6.2 CHANGESIN EXPOSURE PATHWAYS

The exposure pathways eval uated for each OU at EAFB are summarized in Tables 6-5 through 6-8. The
eval uations considered on-site and of f-site exposures based on current and futurelanduse. These pathways
arestill appropriate for usein evaluation of the site and no changes arewarranted. The exposure scenarios
used are conservative and probably represent agreater potential average (normally expected) exposure. than
actual exposures. As an example for landfills with earthen covers that must be mowed as part of routine
maintenance. it was assumed that the covers would be mowed 6 times per year. In actual practice the
coversaremowed at alessfrequent rate (once or twice per year), thusthe estimated potential risk isgreater
than actual risk.

The most significant change in exposure pathways is the evidence of a completed ground water pathway
off-Base at OU-11. When the OU-11 human health risk assessment was completed no sampling had been
completed off-Base to the east of the Base boundary in the northeast area of the Base. Thisareahasbeen
referredto asAOC-24 and the BG-04 area. Subseguent investi gations have shown an extensive areawhere
ground water leaving the Base has carried TCE off-Base. This area was investigated and is undergoing
remediation as part of the OU-11 Basewide Ground Water Remedial Action.

The verification of acompleted ground water pathway at OU- 11 and the current conditions at other OUs
do not affect the protectiveness of the selected remedy, and therefore no additional evaluations are
warranted regarding pathways under current conditions.

No compl eted exposure pathway hasbeen identified for theflightlinerefueling areaor the JP-4 plume area.
6.3 TOXICITY AND OTHER CONTAMINANT CHARACTERISTICS

Table 6-9 provides asummary of the chemicals of concern (COCs) that resulted in remedial action being
recommended for various OUs at EAFB. Asnoted in Table 6-9 six OUs (3, 5, 6, 7, 10, and 12) did not

have COCsreportedin concentrationsat alevel that would require chemical specificremedial actionsbeing
implemented at the OU. For the most part these OUs received remedial actions based on action
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specific criteria needed to provide for adequate soil coyer on previously closed landfill areas. The soil
exposure remedy applied at OUs 2, 3, 4, 5, 6, 8, and 12 was based on the application of EPAs Presumptive
Remedy for Municipal Landfills, and was not specific for a COC.

Five COCs have had toxicity value or limits revisions since the RODs were completed for EAFB. Those
chemicals are summarized in Table 6-10. The change in the standards or chemical toxicity of the organic
analytes in ground water is not expected to affect the protectiveness of the remedial actions applied at
specific OUs. The current technol ogies applied are expected to remove the COCsto the levelsidentified
as cleanup goals. One possible exception isthe criteriafor gamma chlordane (identified in ground water
samplesat OU-11), whichisnow twenty fold lower than the previouscriteria. No specific remedial action
was initiated for this COC, additional monitoring may be needed to determine if this chemical poses an
environmental risk. Gamma chlordane is a broad-spectrum insecticide and was used extensively in
agriculture and for termite control in the 1980s, since that time its use has been restricted and EPA has
issued a no use restriction on food products.

No changesin chemical toxicity valueswere reported for COCs at the flightline refueling area of the JP-4
plume area.
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TABLE 6-1

FEDERAL AND STATE ARARSTHAT WERE APPLIED TO ELLSWORTH AFB, SOUTH DAKOTA

Potentially Applicable or Relevant and Appropriate Federal Standards, Requirements, Criteriaand Limitations

Standard Requirement, Criteria, or Limitation Citations Description ARAR Type Applicability to EAFB
Safe Drinking Water Act of 1986 42 USC 300g
National Primary Drinking Water 40 CFR Part 141.11-12 Specifies maximum chemical contaminant levels Chemical Relevant and appropriate for Federal
Standards (MCLs) of public water systems. Class Il aquifer.
National Secondary Drinking Water 40 CFR Part 143.03 Establishes secondary maximum Chemical Relevant and appropriate.
Standards contaminant levels (SMCLSs) for public water
systems. These are federally non-enforceable
standards, which regulate contaminants in drinking
water that primarily affect the qualities.
Maximum Contaminant Level Goals 40 CFR Part 141.50 & Establishes drinking water quality goals set at Chemical Relevant and appropriate.
Pub. L. No. 99-330, 100 Stat. 642 (1986) levels of unknown or anticipated adverse health
effects, with an adequate margin of safety.
Clean Water Act of 1977 33 USC 1251-1376
Water Quality Criteria 40 CFR Part 131 Sets criteria for water quality based on toxicity to Chemical Relevant and appropriate. Aquifer may
aquatic organisms and human health. be a Federal ClassIIA (dischargeto
surface water).
Criteria and Standards for the National 40 CFR 125.1-3 Establishes criteria and standards for technology- Chemical Applicable for groundwater treated and
Pollutant Dischar ge Elimination based requirementsin permits under the Sections discharged to EAFB WWTP in future.
301(b) and 402 of the CWA.
General Pretreatment Regulations for 40 CFR 403.1-4, 8-11, 1B Establishes responsibilities of federal, state, and Action Applicable for groundwater treated and
Existing and New Sour ces of Pollution local government and of the POTW in providing discharged to EAFB WWTP in future.
guidelines for and developing, submitted,
approving, and modifying state pretreatment
programs.
40 CFR 403.5-7, 13, 15 Specifies standards for pretreatment.
Guidelines Establishing Test Proceduresfor 40 CFR 136.1-5 and Appendices A-C Specifies analytical procedures for NPDES Action Applicable for any future treatment and

the Analysis of Pollutants

applications and reports.

discharge of ground water.
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Standard Requirement, Criteria, or Limitation Citations Description ARAR Type Applicability to EAFB
Clean Air Act of 1983 42 USC 7401
National Primary and Secondary 40 CFR Part 50.1-6, 8, 9, 11, 12, and Establishes national primary and secondary ambient air Action Applicable
Ambient Air Quality Standard Appendices A, H, J, K quality standards to protect public health and welfare.
National Emission Standards for 40 CFR Part 61.01 Establishes regulatory standard for specific air Action Applicable for aternatives that would
Hazardous Air Pollutants pollutants. dischargeto the air following
treatment.
Solid Waste Disposal Act asamended by 42 USC 6901
Resour ce Conservation and Recovery Act of
1976
Solid Waste Disposal Facility Criteria 40 CFR Parts 257 and 258 Sets forth revised minimum federal criteriafor Action Relevant and appropriate for
Municipal Solid Waste Landfills (M SWLFs) for addressing landfill closure
existing and new units. performance standards.
Land Disposal Restrictions 40 CFR Part 268 Identifies hazardous wastes that are restricted from land Action Relevant and appropriate.
disposal and defines those limited circumstances under Alternatives may include the disposal
which a prohibited waste may continue to be land of residual waste due to treatment.
disposed.
Guidelinesfor the Land Disposal of Solid 40 CFR Part 241.100-213 Establishes requirements and procedures for the Action Relevant and appropriate for meeting
Waste disposal of solid waste. landfill closure performance
guidelines.
Resour ce Conservation and Recovery Act of
1976
Hazardous Waste Management System: 40 CFR Part 260 Establishes definitions as well as Action Applicable for identifying hazardous
General procedures and criteria for modification or revocation waste during soil placement at
of any provision in 40 CFR Parts 260-265. landfills at EAFB.
Identification and Listing of Hazardous 40 CFR Part 261 Defines those solid wastes which are subject to Action Applicable for identifying hazardous
Wastes regulations as hazardous wastes under 40 CFR Parts waste during soil placement at
262-265. landfills at EAFB.
Standards Applicable to Generators of 40 CFR Part 262 Establishes standards for generators of hazardous waste Action Applicable to alternatives relating to
Hazardous Wastes removal or offsite transport of a
hazardous material.
Standards Applicable to Transporters of 40 CFR Part 263 Establishes standards which apply to persons Action Applicable for any transport of
Hazardous Wastes transporting hazardous waste within the U.S. if the hazardous materials offsite.
transportation requires a manifest under 40 CFR Part
262
Standards for Owners and Operators of 40 CFR Part 264 Establishes standards for acceptable Action Relevant and Appropriate for
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Standard Requirement, Criteria, or Limitation Citations Description ARAR Type Applicability to EAFB
Hazardous Waste TSDF's hazardous waste management. Performance guidelines for landfill
closure
Standards for Owners and Operators of 40 CFR Part 265 Establishes standards for acceptable Action Relevant and Appropriate for
Hazardous Waste TSDF swith Interim hazardous waste management during performance guidelines for landfill
Status interim status closure.
Toxic Substances Control Act (TSCA) 40 CFR Part 761.1 Substances regulated under thisrule Action Applicable
include, but are not limited to, soils and
other materials contaminated as a result of
spills
Fish and Wildlife Coordination Act 16 USC 1531-666 Requires consultation when a federal Action Not an ARAR.
40 CFR 6,302 (g) department or agency proposes or
authorizes any modification of a stream or
other water body and adequate provision
for protection of fish and wildlife resources
Endangered Species Act 16 USC 1531-1543 Requires that Federal agenciesinsure that Location/Action Not an ARAR. Ecological Assessment
50 CFR Parts 17, 402 any action authorized, funded, or carried did not identify EAFB as having critical
40 CFR 6.302 (g) out by the agency is not likely to habitat or endangered species.
jeopardize the continued existence of any
threatened or endangered species or
destroy or adversely modify critical habitat
Archaeological and Historic Preservation Act 16 USC 469 Establishes procedures to provide for Location Potential ARAR. On-Base property
40 CFR 6.301© preservation of historical and was used for landfilling activities. No
archaeological data, which might be known historic or archaeological value,
destroyed through alteration of terrain asa although no confirmation study has
result of federal construction project for a been performed.
federal licensed activity or program.
Archaeological Resour ces Protection Act 93 Stat. 721 Requires a permit for an excavation or Action/Location Not an ARAR.
(1979) 16 USC 470 removal of archaeological resources from
public or Indian land.
Executive Order 11,958 on Floodplains 42 USC 7401 Requires federal agenciesto evaluate the Location Not an ARAR. Areanot in 100-year

Management

Executive Order on Protection of Wetlands

40 CFR 6.302 (b) & Appendix A

Exec. Order No. 11,990
40 CFR 6.302(a) & Appendix A

potential effects of actions they may take
in afloodplain to avoid, to the extent
possible, the adverse impacts associated
with direct and indirect development of a
floodplain

Requires federal agenciesto avoid, to the
extent possible, the adverse impacts
associated with the destruction or loss of
wetlands and to avoid support of new
construction in wetlands if a practicable
alternative exists.

Action/Location

floodplain.

Applicable. EAFB hasidentified
wetland areas adjacent to sites where
Ras were complete.
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Standard Requirement, Criteria, or Limitation Citations Description ARAR Type Applicability to EAFB
B. Potentially Applicable or Relevant and Appropriate State Standards, Requirements, Criteria, and Limitations
South Dakota Air Pollution Control 74:26:01:09,24,25,26-28 Establishes permit requirements for Action Applicable
Regulations construction, amendment, and operation of
air discharge services.
South Dakota Waste M anagement 74:26:03:04 Establishes requirements for disposal of Action Relevant and appropriate for landfill
Regulations hazardous waste in sanitary landfills. closure performance guidelines.
South Dakota Waste M anagement 74:27:.03:11 Defines requirements for closure of solid Action Relevant and appropriate for landfill
Regulations waste disposal facilities. closure performance guidelines.
South Dakota Waste M anagement 74:27:09:06 Defines criteria for permit application for Action Not an ARAR
Regulations other solid waste TSD facilities
South Dakota Waste M anagement 74:27:15 Establishes standards for landfill closure Action Relevant and appropriate
Regulations and postclosure monitoring
South Dakota Waste M anagement 74:28:24:01 Establishes standard for transporters of Action Relevant and appropriate
Regulations waste
South Dakota Water Discharge Per mit Rules 74:03:18:01-17 Establishes surface water discharge permit Action Not an ARAR unless future
applications requirements groundwater treatment required
South Dakota Water Discharge Per mit Rules 74:03:19:01-08 Establishes surface water permit conditions Action Not an ARAR unless future
groundwater treatment required
South Dakota Water Discharge Per mit Rules 74:03:01 Establishes requirements for individual Action Not an ARAR unless future
and small onsite wastewater systems groundwater treatment required
South Dakota Water Quality Standards 74:03:04:02,10 Defines use of Box Elder Creek and Action Not an ARAR unless future
certain tributaries groundwater treatment required
South Dakota Remediation Criteria for 74:03:32 Establishes requirements for the Chemical Relevant and appropriate for
Petroleum-Contaminated Soils remediation of soil contaminated with evaluating acceptable levels of
petroleum products. petroleum products
in the soil.
South Dakota Ground Water Standards 74:03:15 Defines ground water classifications by Chemical Relevant and appropriatein

beneficial use and sets chemical standards.

evaluating the beneficial use of
impacted groundwater.
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TABLE 6-2

CHANGESIN CHEMICAL SPECIFIC STANDARDS

Contaminant Media Cleanup | Standard (ug/L) Source/Y ear
Level
BHC (alpha)(Hexachlorocyclohexane-alpha) | Surface Water NA Previous 0.031| SDSWQC 1996"
New 0.013| SDSWQC 1998°
BHC (beta) (Hexachlorocyclyhexane-beta) Surface Water NA Previous 0.063| SDSWQC 1996
New 0.046{ SDSWQC 1998
BHC (gamma) (Lindane) Surface Water NA Previous 0.096| SDSWQC 1996
New 0.063{ SDSWQC 1998
Pentachlorophenol Surface Water NA Previous 20/133| SDSwQC 1996
New 20/3[ SDSWQC 1998
Lead Surface Water NA Previous 82/3.2] SDSWQC 1996
New 65/2.5] SDSWQC 1998
Mercury Surface Water NA Previous | 2.4/0.012| SDSWQC 1996
New 2.1/0.012| SDSWQC 1998
Contaminant Media Cleanup | Standard (ug/L) Sour ce/Y ear
Level
Benzene Soil NA  |Previous NA |SDRCPCS 1995
New 0.2|SDRCPCS 1995°
Total Petroleum Hydrocarbons Sail NA  |Previous 10-100| SDRCPCS 1995
New 500|SDRCPCS 1999
Contaminant Media Cleanup | Standard (ug/L) Source/Y ear
Level
Benzene Ground Water NA  [Previous 0.005|USEPA IRIS 1991
New 0.001{USEPA IRIS 2000
1,1-DCE Ground Water NA  |Previous 0.007|USEPA IRIS 1994
New 0.00006 |USEPA IRIS 1998
TPH Ground Water NA  |Previous 10| SDRCPCS 1995
New 500{USEPA IRIS 2000
JP-4 Ground Water NA  |Previous 10|SDRCPCS 1995
New 500{USEPA IRIS 2000
Gamma chlordane Ground Water NA  [Previous 0.002|SDRCPCS 1995
New 0.0001[USEPA IRIS 1998

1. South Dakota Surface Water Quality Criteria 1996
2. South Dakota Surface Water Quality Criteria 1998

3. Acute/Chronic ug/L

4. South Dakota Remediation Criteriafor Petroleum Contaminated Soils 1995
5. South Dakota Remediation Criteriafor Petroleum Contaminated Soils 1999
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TABLE 6-3

CHANGESIN ACTION SPECIFIC STANDARDS

Action Requirements Prerequisite Citation/Y ear
Previous None
New
TABLE 6-4
CHANGESIN LOCATION SPECIFIC STANDARDS
L ocation Requirements Prerequisite Citation/Y ear
Wetland Previous None
New
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TABLE 6-5

SUMMARY OF EXPOSURE PATHWAYSEVALUATED FOR THE HUMAN HEALTH RISK ASSESSMENT FOR
CURRENT ON-SITE LANDUSESAT EAF
Y =pathway complete NA=pathway not applicable to site N=pathway not completed at site

EXPOSURE PATHWAYS OuU-1 Qu-2 OuU-3 OuU-4 OuU-5 QuU-6 Qu-7 OuU-8 ou-9 QOU-10 OuU-11 QOuU-12
CURRENT ON SITE USES Chem./
rad.
Commercial/Industrial Land Use.
GROUND WATER
Ingestion N N N N N N N/Y N N N N N
SURFACE SOIL
Ingestion Y Y N Y Y Y YIY Y Y Y N Y
Dermal Contact Y Y N Y N Y YIN Y Y Y N Y
Inhalation N N N N N/N Y Y N N N
External NA NA NA NA NA NA NA/Y NA NA NA NA NA
SUBSURFACE SOIL
Ingestion N N N N N N N/N N Y N N N
Dermal Contact N N N N N N N/N N Y N N N
Inhalation N N N N N N N/N N N N N N
External NA NA NA NA NA NA NA/N NA NA NA NA NA
SURFACE WATER
Ingestion N N N N N Y N/N N N N N N
Dermal Contact Y N N N N Y N/N N Y N N N
Inhalation Y N N N N Y N/N N N N N Y
External NA NA NA NA NA NA NA/N NA NA NA NA NA
SEDIMENT
Ingestion Y N N N N Y N/N N Y N N N
Dermal Contact N N N N N N N/N N N N N N
Inhalation N N N N N N N/N N N N N N
External NA NA NA NA NA NA NA/N NA NA NA NA NA
AIR
Inhalation Y N N N N Y N/N Y Y N N Y
FAUNA
Ingestion of fish/game N N N N N N N/N N Y N N N
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TABLE 6-6

SUMMARY OF EXPOSURE PATHWAYS EVALUATED FOR HUMAN HEALTH RISK ASSESSMENT FOR

CURRENT OFF-SITE LANDUSESAT EAFB
Y =pathway complete NA=pathway not applicable to site N=pathway not completed at site

EXPOSURE PATHWAYS OuU-1 QOuU-2 OuU-3 OuU-4 OuU-5 QuU-6 Ou-7 OuU-8 ou-9 OU-10 OuU-11 OuU-12
CURRENT OFF-SITE USES Chem./Rad.
Residential/Agricultural Land Use.
GROUND WATER
Ingestion N N N Y N N/N N N N N N
Inhalation N N N Y N N N N N N N
SURFACE SOIL
Ingestion N N N N N N N N N N N
Dermal Contact N N N N N N N N N N N
Inhalation N N N N N N N N N N N
External Exposure NA NA NA NA NA NA N NA NA NA NA NA
SUBSURFACE SOIL
Ingestion N N N N N N N N N N N
Dermal Contact N N N N N N N N N N N
Inhalation N N N N N N N N N N N
SURFACE WATER
Ingestion N N N N N N N N N N N
Dermal Contact N N N N N N N N N N N
Inhalation N N N N N N N N N N N
SEDIMENT
Ingestion N N N N N N N N N N N
Dermal Contact N N N N N N N N N N N
Inhalation N N N N N N N N N N N
AIR
Inhalation N N N N N N N N N N N
FAUNA
Ingestion of fish/game N N N N N N N N N N N

L:\WORK\TERC\29230\WP\5 YEAR REVIEWAEAFB FINAL 5-YR.DOC

89

September 2000



Ellsworth Air Force Base
Final 5- Year Review

TABLE 6-7

SUMMARY OF EXPOSURE PATHWAYSEVALUATED FOR HUMAN HEALTH RISK ASSESSMENT FOR
FUTURE ON-SITE LANDUSE AT EAFB
Y =pathway complete NA=pathway not applicable to site N=pathway not completed at site

EXPOSURE PATHWAYS OU-1 OU-2 OU-3 OuU-4 OU-5 OU-6 OU-7 OU-8 OU-9 OU-10 OU-11 QU-12
FUTURE ON-SITE USES Chem./Rad
On-Site Residential Land Use.
GROUND WATER
Ingestion Y Y Y Y Y Y YIY Y Y Y Y Y
Dermal Contact Y Y Y Y Y Y Y/N Y Y Y Y Y
Inhalation Y Y Y Y N Y Y/N Y Y Y Y Y
Externa NA NA NA NA NA NA NA/N NA NA NA NA NA
SURFACE SOIL
Ingestion Y Y Y Y Y Y YIY Y Y Y N Y
Dermal Contact Y Y Y Y N Y Y/N Y N Y N Y
Inhalation Y N N N N N N/N N Y N N N
Externa NA NA NA NA NA NA NA/N NA NA NA NA NA
Ingestion of homegrown produce NA N N N N N N/N N N N N N
SUBSURFACE SOIL
Ingestion N Y Y Y Y Y YIY Y Y Y N Y
Dermal Contact Y N N N N N N/N N N N N N
Inhalation Y Y Y Y N Y Y/N N Y Y N Y
Externa NA NA NA NA NA NA NA/Y N NA NA NA NA
SURFACE WATER
Ingestion Y Y N N N Y YIY N Y N N Y
Dermal Contact Y Y N N N Y Y/N N Y N N Y
Inhalation Y Y N N N Y Y/N N N N N Y
Externa NA NA NA NA NA NA NA/N NA NA NA NA NA
SEDIMENT
Ingestion Y Y N N N Y YIY N Y N N Y
Dermal Contact Y Y N N N Y Y/N N Y N N Y
Inhalation Y Y N N N Y Y/N N N N N Y
Externa NA NA NA NA NA NA/N NA NA NA NA NA
AIR
Inhalation Y Y Y Y N Y YIY Y Y Y N Y
FAUNA
Ingestion of fish/game N N N N N N N/N N Y N N N
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TABLE 6-8

SUMMARY OF EXPOSURE PATHWAYSEVALUATED FOR HUMAN HEALTH RISK ASSESSMENTSFOR
FUTURE OFF-SITE LANDUSES AT EAFB
Y =pathway complete NA=pathway not applicable to site N=pathway not completed at site

EXPOSURE PATHWAYS OuU-1 Qu-2 OuU-3 OuU-4 OuU-5 OuU-6 Ou-7 OuU-8 ou-9 OU-10 OU-11 | OU-12
FUTURE OFF-SITE USES
Residential
GROUND WATER
Ingestion N Y N Y N N N N N Y N
Dermal Contact N Y N Y N N N N N Y N
Inhalation N Y N Y N N N N N Y N
SURFACE SOIL
Ingestion N N N N N N N N N N N
Dermal Contact N N N N N N N N N N N
Inhalation N N N N N N N N N N N
SUBSURFACE SOIL
Ingestion N N N N N N N N N N N
Dermal Contact N N N N N N N N N N N
Inhalation N N N N N N N N N N N
SURFACE WATER
Ingestion N N N N N N N N N N N
Dermal Contact N N N N N N N N N N N
Inhalation N N N N N N N N N N N
SEDIMENT
Ingestion N N N N N N N N N N N
Dermal Contact N N N N N N N N N N N
Inhalation N N N N N N N N N N N
AIR
Inhalation N N N N N N N N N N N
FAUNA
Ingestion of fish/game N N N N N N N N N N N
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TABLE 6-9

CHEMICALSOF CONCERN AT EAFB THAT RESULTED IN THE APPLICAITON OF A REMEDIAL ACTION
(Note. Presumptive Remedy Applied at OU-3, OU05, OU-6, OU-10, and OU-12 therefore No COC listed)

Operable Units
3 | 4 [ s [ e | 7 ] 8 | 9o | 10 [ 11 [ 1

coc
EN

GROUND WATER
benzene X X - - - - - - - - X -

ethylbenzene - - - - - - - - - - X -

toluene - - - - - - - - R N B B

xylenes - i i R R B N B - - ” -
1,1,1,-Trichloroethane
1,2-DCE

1,2-DCA

1,1-DCE

PCE
1,2,4-Trichlorobenzene - - R

XXX | X X
X | XX

1,4-Dichlorobenzene - - -
TCE
vinyl chloride

XXX X

benzo (a) pyrene - - - - - - - - - - - i

n-nitroso-di-n-propyalamine - - -
bis (2-chloroethyl) ether - - -
Aldrin - - -
apha-BHC - - R
Heptachlor - - -
BetaBHC - - - - - - - - - f
bis(2-ethylehexyl) phthalate - - - - - - - R
TPH -
JP-4 -
gamma chlordane - - - - - - - - - - X R
p,p’-DDT - - - - - - - - - - X -

XX XXX

Cadmium - - - X - - - - - - - R
Lead - - - X - - - - - - - -
SURFACE SOIL
benzene

1,2-DCE

PCE

TCE

JP-4 - - - - N _ _ N _ . . .
benzolal pyrene X - - - - - - - - - R

dioxins - - - - - - - X - - - R

SUBSURFACE SOIL
Low Level Radiological waste X

SEDIMENT
benzolal pyrene X - - - - - - - - - -
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TABLE 6-10 CHEMICAL OF CONCERN AT EAFB THAT HAVE UPDATED STANDARDS

TEV (ug/1) NOAEL LOAEL RfD RfC Oral Inhalation
Slope Factor Slope Factor
coC Past Present Past Present Past Present Past Present Past Present Past Present Past Present
benzene 5.00E+00 1.00E+00 na na na na na 3.00E-03 na 1.70E-03 | 2.90E-02 | 2.90E-02 | 8.30E-06 | 2.70E-02
I,I-DCE 7.00E+00 6.00E-02 na na na 9.00E+00 | 9.00E-03 | 9.00E-03 na 1.40E-01 | 6.00E-01 | 6.00E-01 na na
TPH na na na na na na na na na na na na na na
JP-4 na na na na na na na na na na na na na na
gamma chlordane 2.00E+00 1.00E-04 na na na na na na na na na na na na
1,2-dichloroethane 5.00E+00 4.00E-01 na na na na na 3.00E-02 na 1.40E-03 | 9.10E-02 | 9.10E-02 9.10E-02
1,1,1-trichloroethane 2.00E+02 na na na na na na 3.50E-02 na 2.90E-01 na na na na
trichloroethylene (TCE) 5.00E+00 5.00E+00 na na na na na 6.00E-03 na 6.00E-03 | 1.10E-02 | 1.10E-02 na 6.00E-03
2-methylnapthalene na na na na na na na na na na na na na na
napthalene na na na 1.00E+02 na 2.00E+02 | 4.00E-02 2.00E-02 3.00E-03 na na na na
chlordane 2.00E+00 1.00E-01 na 1.50E-01 na 7.50E-01 na 5.00E-04 na 7.00E-04 na 3.50E-01 na 3.50E-01
DDE na na na na na na na na na na na 3.40E-01 na 1.50E+05
dioxins na na na na na na na na na na na 1.50E-05 na 1.50E-05
PCBs na 5.00E-04 na na na na na na na na na 2.00E+00 na 2.00E+00
arsenic na 5.00E+01 na na na na na 3.00E-04 na na 1.75E+00 | 1.50E+00 [ 1.51E+00 [ 150E+00
aluminum na na na na na na na 1.00E+00 na 1.40E-03 na na na na
berylium 1.00E+00 4.00E+00 na na na na 5.00E-03 2.00E-03 na na 4.30E+00 na 8.40E+00 na
chromium 1.00E+02 1.00E+02 na 2.50E+01 na na 1.00E+00 | 3.00E-03 na 8.00E-06 na na na 2.90E-02
cobalt na na na na na na na 6.00E-02 na na na na na na
lead 5.00E+00 1 na na na na na na na na na na na na
manganese na na na 1.40E-01 na na 5.00E-05 1.40E-04 |5.00E-05| 5.00E-05 na na na na
thallium 2.00E+00 2.00E+00 na na na na na na na na na na na na
toluene 1.00E+00 1.00E+00 na 3.12E+02 na 6.25E+02 | 1.10E-01 2.00E-01 na 4.00E-01 na na na na

COC-Chemical of Concern

TEV- Toxicity value as MClI, or other state or federal limit
NOAEL- No Observed Adverse Effects Level
LOAEL-Lowest Observed Effects Level

RfDs- Reference dose for exposure by ingestion
RfC's-Reference concentration for exposure by inhalation
na No published value found in literature

1-Lead MCL istreatment at the tap, MCLG(goal) is zero
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Sources. EPA Integrated Risk Information System
National Center for Environmental Assessment

EPA Drinking Water Regulations and Health Advisories

EPA Region Il Risk - Based Concentration Table
EPA Region 9 Preliminary Remediation Goals (PRGs) Table
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7.0 ASSESSMENT
7.1 REMEDY OPERATION
7.1.1 HASP and Contingency Plan

All work conducted at the site is completed in compliance with the Base Wide Health and Safety Plan
(HASP) unlessan addendumto the HA SPissubmitted for aparticular activity or operableunit. All workers
are required to attend a Health and Safety briefing and site walk over prior to commencing work at any
operable unit.

A Contingency Plan is aso in place for all OU's. the Contingency Plan consists of an ongoing process
withintheLong Term M onitoring/Longterm Operations (L TM/LTO) programthat will identify any failure
of the selected remedy or remedies; establish a budget for necessary corrective action; obtain funding
through the Air Force=s project programming system: and implement the corrective action. For Operable
Unitsthat included alandfill cap asapart of thefinal selected remedy, quarterly visual inspections of the
landfill caps are conducted and repairs are performed as needed to maintain the integrity of the caps to
assure compliance with the RODs.

7.1.2 Institutional Controls and Other M easures

Institutional controls and others measures applied at EAFB included a standing order by the Base
commander restricting property use at specific OUs, installation of fencing and posting new signs
identifying areas as restricted to control access to the sites and the development of appropriate deed
restriction languagethat could be placed on properties should they be sold or transferred fromthe Air Force
in the future. The deed restrictions have not been filed as no specific properties have been sold or
transferred, nor is the Base contemplating a full Base closure, which would require restrictions being
registered on County property records. Base maps depicting environmentally impacted areas are
periodically updated. Contaminated ground water plumesare monitored quarterly or semi-annually and data
ispresented in LTM reports.

Theinstitutional controls have been effective for controlling accessto the OUs, with one noted exception.
At OU-8 out of date or unstable ordnance was destroyed (exploded) on one occasion. Prior to detonation
of the ordnance the site was graded and a shallow burn/blast pit was constructed. This excavation resulted
in breaching of the soil coyer placed on this area as part of the selected remedial action for the OU. This
action resulted in a temporary breach of the soil coyer and the violation of the institutional controls
established for the protection of human heal th and the environment. The Base madeimmediate eval uations
of the action and hasrepaired the coyer. Thiseffort included, review of operation directives, providing for
additional staff/personal training, completion of sampling and analysi sof surfacesoil samplesto determine
if COCs had been released, installation of new sighage, devel opment and distribution of a new Base map
showing environmentally restricted areas, and re-issuance of the Base Commander Continuing Order
Policy.

Theinstitutional controlshavebeen effectivefor controlling accessto theflightline refueling areaand JP-4
area.
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7.1.3 Remedial Action Performance

The following is a summary of remedial action performance and history at all operable units including
system performance and progresstowards cleanup leyel s. Recommendationsfor changesin the monitoring
program at each Operable Unit are contained in Chapter 9.

Ou-1

OU-I contained the Former Fire Protection training Area (FPTA) and is located on the southwest portion
of EAFB northwest of the alert apron and east of Kenny Road. OU-1 covers approximately ten acres and
consisted of a centrally located, unlined, bermed burn pit, a steel aircraft mockup and surrounding land.
The burn pit was the source area of contamination.

Soilsat OU-1 contained JP-4 (jet fuel); benzene, toluene, ethylbenzene, xylenes (BTEX); and, chlorinated
volatileorganic compounds (V OCs). JP-4 concentrati onswere much higher than other compounds. Ground
water at OU-1 contained chlorinated VOCs, BTEX and JP-4. Light non-aqueous phaseliquids (LNAPLS)
were present in the northern and southern end of the FPTA. Dense non-agqueous phase liquids (DNAPLS)
were not present at OU-1. Ground-water contamination in this area did not extend beyond the Base
boundary.

Theremedia systemin the OU-1 area consists of acombined soil vapor/ground water extraction system.
Thesystemisdesigned totreat highly contaminated soilsand ground water aswell asto contain the ground
water contaminant plume of site. Institutional controls at this site consist of a fenced perimeter with a
locked gate and appropriate signs to restrict access to the OU. It appears from the LTM that the OU-1
systemisfunctioning asdesigned; however itisunlikely that the systemwill reach MCL sinthenear future.
It was estimated in the original design analysis that it would take 25 years to remediate soil and ground
water at this site.

Ou-2

The OU-2 study area consisted of former Landfill No. 1 (21.5 acres), former Landfill No. 6 (0.5 acres), a
drainage channel in the western portion of Landfill No. | and adrainage channel near Landfill No. 6 which
included Pond 002.

Within OU-2, soils contained chlorinated V OCs, BTEX, and polynuclear aromatic hydrocarbons (PAHS).
All but one of the reported concentrations in soil was below the 107 risk based level calculated for excess
carcinogenic risks. Monitor wellsinstalled in theinterior of Landfill No. 1 indicated the presence of TCE
and DCE in five samples at maximum concentrations of 14 ug/L and 19 ug/L, respectively.

The remedy the OU-2 area consists of alandfill cap to prevent movement of contaminants, creation of a
drainage ditch and a LTM program. It appears that the remedy at this site is functioning as designed.
Institutional controls at this site consist of afenced perimeter with alocked gate and appropriate signs to
restrict access to the OU. Two removal actions took place in the OU-2 area. Mustard agent test kits and
low-level radioactive waste were excavated from this area and disposed at an off- base location.
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Ou-3

OU-3 islocated in the northeast portion of EAFB and consisted of former Landfill No. 2 (one acre), four
trenches to the north, and two disturbed areas in the southeast and southwest corners of the OU.

Sail and soil vapor samplesfrom OU-3 indicated the presence of VOCs. BTEX, methane (soil vapor only)
and semi-volatile organic compounds (SVOCs) (soil only). The calculated carcinogenic risk level for
surface soil was 1 x 10, due to the presence of SVOCs. This was within the acceptable range.

Ground-water samples indicated the presence of chlorinated VOCs and petroleum constituents. The
cal cul ated carcinogeni c and non-carcinogenic risksfor ground water exceeded the acceptabl e carcinogenic
and non-carcinogenic risk ranges.

The selected remedy in the OU-3 area consists of alandfill coyer and aLTM plan. Institutional controls
at this site consist of afenced perimeter with alocked gate and appropriate signs to restrict access to the
Oou.

Oou-4

OU-4, which includes Landfill No. 3, is a 40-acre site located south of the aircraft control tower in the
southwestern portion of the Base.

Sail at OU-4 contained elevated VOCs, SV OCs, and pesticideswithin the EAFB boundary. Ground water
contained chlorinated VOCs, SV OCs, and pesticides. Contaminated ground water within this OU moved
from the landfill, located within the original Base boundaries, to an adjacent areawithin the OU, whichis
now owned by the Air Force.

Theremedial systemin the OU-4 area consists of aland fill cap and ground water extraction system. The
landfill cover is designed to prevent infiltration through buried waste while the ground water extraction
systemisdesigned to contain the plume. Institutional controlsat thissite consist of afenced perimeter with
alocked gate and appropriate signsto restrict access to the OU. It appears at thistime from the long term
monitoring program that the OU-4 remedial system is functioning as designed and the effort at plume
containment are effective. It was estimated in the original design analysis that it would take 15 years to
remediate the off-Base portion of the plume. The on-Base portion of the plume will take significantly
longer as the source of contamination remainsin place.

OuU-5

OU-5 included the area surrounding and including Landfill No. 4, a ten-acre site near the northern
perimeter of EAFB.

Polynuclear aromatic hydrocarbons (PAHSs) at estimated values below the sample quantitation limit (48
ug/kg to 250 ug/kg) and JP-4 jet fuel, in one surface soil sample (SB930502) at 190 mg/kg, were reported
in soil samples collected from OU-5. Jet fuel was also reported at a concentration of 100 ug/L in one
ground-water sample collected during the investigation.

Theremedy in OU-5 consistsof alandfill cap and aL TM program. Institutional controlsat thissite consist
of afenced perimeter with alocked gate and appropriate signsto restrict accessto the OU. Theremedy is
not functioning as designed due to the occurrence of a dide in the landfill coyer area. The Base, COE,
contractors, and South Dakota School of Mines soil experts investigated the area of the dide.
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Initial repairs were completed to the slide in August of 2000. The area will be monitored and additional
investigations to develop more information on the cause and possible more permanent control measures
for the dide area will be developed. Ground water has been impacted as a result of this situation. Low
concentrations of V OCs (<1 ug/l) were detected during the July 1999 sampling event in all wellsincluding
the upgradient well.

OuU-6

OU-6 consisted of Landfill No. 5, which is approximately seven acres in size and is located near the
southern end of EAFB.

Polvnuclear aromatic hydrocarbons and pesticides were reported in soil samples collected from OU-6.
Levels of VOCs and metals contaminants observed in the ground water at the site were below Maximum
Contaminant Levels (MCLs) or considered to be representative of background levels.

The remedy in the OU-6 area consists of alandfill cap and aLTM program. Institutional controls at this
site consist of afenced perimeter with alocked gate and appropriate signsto restrict access to the OU. It
appears that the remedy is functioning as designed and that ground water has not been impacted by
contamination from waste in the landfill.

Ou-7

OU-7 included the Low-level Radioactive Waste Burial site located in the Weapons Storage Area (WSA)
at the northern end of the Base. The WSA covers approximately 65 acres and is currently active. The site
contained five underground tanks, which were designed to hold equipment wash down water. The record
search for the OU-7 investigation found no evidence that these tanks were ever used for the purpose of
hol dingwash down water containing radioactive material s. thetankswere sampled in 1993 and thereported
date indicated that the tanks were clean and verified the historical records indicating they had not been
used. The tanks were emptied of water in 1993 and, in order to sampl e the soils surrounding the tanks, the
tanks were removed and disposed.

Scattered detections of VOCs were reported in surface soil samples at OU-7; concentrations were below
107 risk based concentrationsfor Human Heal th Risks. Radionuclideswere determined to be present within
the normal background range due to natural variationsin soil types and geological characteristics.

The remedy in the OU-7 area consists of monitored natural attenuation. Institutional controls at this site
consist of a fenced perimeter with a locked gate and appropriate signs to restrict access to the OU. It
appearsthat the remedy is not functioning as designed as the plume margin has been expanding. The VOC
contamination is rather low level and the plume margin is a significant distance from the base boundary
thus no action is warranted at thistime. A low-level radioactive waste (LLRW) removal action also was
performed in this OU. The LLRW was disposed of at an offsite location.

OuU-8
OU-8 consisted of two distinct areas of investigation, the Explosive Ordnance Disposal (EOD) Area and

the Debris Burial Area. The EOD site study area included a Pramitol spill area, burning pit area, burn
furnace area, and a detonation site.
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Volatile organic chemicals and SV OCs were detected in ground water during the remedial investigation
(RIN. The reported concentrations of these contaminants were less than or equal to 2 ug/1. No MCLs or
EPA risk-based concentrations exist for the reported contaminants. Natural occurring levels of antimony
and selenium were reported above the MCL in one or more ground-water samples. Toluene was the only
VOC detected in soil samples collected in the EOD area during the RI. PAHs and phthalates were also
detected in the soil. PAHstypically result fromincomplete combustion of organic materials. Dioxinsinthe
soil correlated with combustion activities in the EOD area. Dioxin concentrations were low, well below
action levelsof 1,000 picograms/K G (ug) for residential soils. the risk assessment for OU-8 indicated that
there are no unacceptable non-carcinogenic or carcinogenic risks at the OU under current land use
conditions, resulting from activities conducted at OU-8.

The remedy in the OU-8 area consists of a soil cover and a LTM plan. Institutional controls at this site
consist of afenced perimeter with alocked gate and appropriate signs to restrict access to the OU. The
remedy appears to be functioning as designed. However, in the fall of 1999, Air Force personnel
inadvertently disturbed the landfill cap. The coyer was restored immediately when the disturbance was
discovered. No ground water impacts have occurred.

Ou-9

OU-9 had ano action ROD
OuU-10

OU-10 had a no action ROD
Oou-11

Thisis the Basewide ground water Operable Unit. Remedial investigation/feasibility study (RI/FS) and
remedial actions (Ras) were developed for those areas of the Base that were not part of the other specific
Operable Units. tofacilitate project planning, OU- | 1 wasdividedintotwo parts. Areal, and Area2. Areas
of ground water contamination at OU-9 and OU-10 were addressed within OU-11 as Area 1. Contaminated
ground water in Area 1 lays entirely on-Base. Volatile organic compounds. SVOCs, and petroleum
hydrocarbons were detected in ground water samples from the South Docks Area. Trichloroethene (TCE)
was the most frequently reported compound in the ground water samples along with its breakdown
products.

Area 2 includes the areas where ground water contamination has moved off-Base along the eastern
boundary. Off-site contamination associ ated with these areas has al so been referred to as Area Of Concern
24 (AOC-24). The contaminant of concern associated with Area 2 is TCE and its associated breakdown
products.

Theground water at OU-11 al so wasimpacted by petroleum rel eases associated with refueling of airplanes
a the flightline refueling area (FRA). No commingling of hazardous substances occurred at this site,
therefore; remediation activities associated with the FRA are addressed under the SDDENR petroleum
rel ease program.

The remedy in the OU-11 area consists of eight ground water extraction systems that are designed to
contain alow level chlorinated hydrocarbon. Institutional controls at this site include a fenced perimeter
with alocked gate and appropriate signsto restrict access. It appears that the systems are functioning as
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designed although dueto the expanse of the plumesit isunlikely that contaminant levelswill reachMCL's
in the near future.

An off base water line conveying potable water to land owners impacted by the off site portion of the
plume in the AOC 24 area has been installed to mitigate any potentia risk to the public. An additional
water line was constructed to serve property located south of the Base near OU-4. This water line was
installed to limit the pumping of the ground water in this area as the TCE plume from the OU had moved
south of the Base boundary and had been detected in private domestic wells.

Ou-12

OU-12 waslocated in the southern half of EAFB, immediately north of the Alert Apron and southwest of
the runway. OU-12 was designated as Hardfill No. 1. which was approximately 14 acres in size. This
landfill received building and road demolition rubble from maintenance and repair activities on the Base.
Historical recordsindicated that the landfill was used for disposal of this demolition rubble only, and did
not receive hazardous wastes. The investigation showed the presence of VOCs. SVOCs, jet fuel and
pesticides, but through site characterization it wasfound that these contaminantswere related to flightline
runoff rather than landfill disposal practices. Levelsof contaminants observed in the ground water at the
sitewere below-Maximum Contaminant Levels. A single upgradient well reported TCE in aground water
sample at a concentration of 7 ug/L. The risk assessment for OU-12 indicated that the total carcinogenic
site risk is within the acceptable risk range for the residential scenario and is less than 1 x 10° for the
industrial scenario.

The remedy in the OU-12 area consists of alandfill cover and aLTM plan. Theinstitutional controls at
thissiteinclude aperimeter fence with locked gates and appropriate signsto restrict accessto the OU. The
remedy appears to be functioning as designed however TCE concentrations in ground water continue to
exceed M CL s although the concentrations are low.

7.1.4 Operation and Maintenance

Operation and maintenance activities are conducted on adaily basis. Operation and mai ntenance consists
trouble shooting any problems that occur at any of the active remediation sites as well as scheduled
preventative maintenance. Operation and maintenance activities are outlined in Chapter 4.

7.1.5 Operation and Maintenance Costs

Operations and maintenance (O& M) costs include costs of operating the remediation systems, and costs
for long-term monitoring of ground water at the operable units.

O&M costsfor the operation and monitoring of the remediation systemsat OU-1. OU-4, JP-4, OU-11, and
theFlightline Refueling Areawere $1,014,000 for the 12-month period ending July 31, 2000. Thisincludes
labor, materials, equi pment, and maintenance costsfor the remediation systemsand labor, analytical costs.
and reporting costs for the monitoring program at these OUs.

Long-Term monitoring costs for OU-3, OU-5, OU-6. OU-7, OU-8, and OU-12 were approximately
$150,000 for the period ending July 31, 2000. These costs are principally the costs for periodic sampling
and analysisof monitor wells at these sites, aswell asrelated eval uation and reporting of the monitor well
data.
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7.1.6 Remedial Action Optimization

Theremedial systemsare continually monitored and examined for waysto optimize the system and reduce
costs. This includes preventative maintenance, shutting down systems where remediation has been
achieved, optimizing treatment systems (i.e., taking carbon filters off line at Pump House No. 1) and
continually changing monitoring and sampling plans to account for changes in plumes or system
operations. Remedial actions are monitored on an ongoing basis to evaluate system effectiveness and to
find ways to optimize systems to remove the maximum contaminant mass.

7.1.7 Indicatorsof Potential Failures

There have been no chronic recurrent equipment breakdowns that could potentially impact the selected
remedies. When equipment breakdowns occur the onsite O& M staff have the skill and resources to deal
with the problem in atimely manner.

Twoissueshaverecurred on several occasionsthat affect theeffectivenessof theground water remediation
system. Thefirstissueishiofouling of ground water extractionwells. Biofouling drastically decreasesflow
fromtheextractionwellsand asaresult makestheremedial systemlesseffective. Extraction-well pumping
rates are constantly monitored to try to detect fouling and when fouling occurs extraction wells are
redevel oped.

The second issue is high selenium in the effluent from the CTF. Selenium is a naturally occurring
substance. Occasionally levels of selenium will exceed permissible standards for discharge to a surface
water body. When this occurs several extraction wellsknown to high levels of selenium are shut off. This
generally occurs during periods of low flow.

It is not anticipated that either of the above mentioned issues could lead to failure of the remedial action
or suggest that the RA is not protective of human health and the environment.

The cover at landfill 5 has had a series of cracks or sinks develop. The southeast face of the OU slumped
significantly in 1999. The Air Force along with engineering and soil expertsfrom contractor firmsand the
South Dakota School of Minesinvestigated the site. Thisinvestigation recommended repairsto the slide
areaand further monitoring, for additional movement. The repair work was completed in August of 2000.
The areawill be monitored to determine what further actions may be required.

7.2 VALIDITY OF ASSUMPTIONS

7.21 Changesin TBC Criteria

The ARARs and TBC Criteria used to develop the remedial action selection process at EAFB were
appropriate at the time of FS and ROD devel opment and no changes in the chemical, action of location

specific criteriahaveresulted in the need to reevaluate these ARARs or TBC criteria. Thecriteriasel ected
were and continue to be protective of human health and the environment.
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7.2.2 Changesin Exposur e Pathways

The exposure pathways evaluated as part of the human health risk assessment were appropriate for the
conditions existing at the time of the completion of the RI, FS and RODS. Current conditions and
anticipated future conditions on-Base and on off-Base properties are represented appropriately by these
pathways and no revisions are needed. The completed ground water pathway at the BG-04/BG-05 area
off-Baseto the east adds a compl eted pathway that was not specifically addressed in the human health risk
assessment for OU-11. However, the remedial actions applied to this site have taken into consideration of
acompleted pathway and the application of MCL sas cleanup goal swill be protective of human health and
the environment.

7.2.3 Changesin Toxicity and Contaminant Char acteristics

Table 6-10 summarizes changes in toxicity values applicable to specific COCs identified at EAFB. The
changesin thetoxicity values of the few organic COCsidentified in Table 6-10 are not expected to affect
the overall remedial actions at EAFB. The COCs reported at EAFB are expected to be removed and/or
contained by the remedies selected for EAFB. In those situations where one of the toxicity values
decreased the calcul ated dose or exposure concentration to receptors. and therefore risk, would increase.
Weather these changes are significant is chemical and exposure pathway specific. The assumptions made
in the risk assessments were to evaluate the risk using both average and reasonable maximum exposures
(RMEsS). This resulted in a conservative risk approach for the site and marginally acceptable or
unacceptableriskswere cons dered when devel oping remedial actions. Thedesign of theremedial systems
at EAFB was completed based on the cleanup goals listed in the RODs. These clean up goals took into
consideration the results of the human health and ecological risk assessments and MCLs and other State
standards. For ground water remedi ation the M CL swerethe primary considerati on during design. therefore
unlessthe M CL s change the changes in the toxicity values used to estimate risk at the operable unitswill
be reviewed while eval uating protectiveness of the remedial decision but would not specifically drivethe
selection or re-design of aremedial action.

7.24 Changesin Risk Assessment Method

Human health risk assessments and the risk scenarios applied at EAFB were appropriate for theidentified
completed pathways and current and anticipated future land use. No revisions or changes in the
assumptions appear appropriate based on current information. The dermal risk calculations completed in
the RI reports were based on 1989 EPA Guidance Manuals. Utilization of the current EPA Dermal Risk
Assessment Guidance for Superfund would likely result in lower calculated risks.

The ecological risk assessment completed as part of the Rl process at EAFB utilized a three-tiered
assessment approach. The Tier | level included eval uations, observation and assessment of habitat values
at the OUs. Wetland and terrestrial plant communities were evaluated in the field and augmented with
anecdotal and systematicwildlifeobservations. TheTier | datawasused to evaluatethe sitesin more detail
under Tier Il where either species of concern were identified or significant habitat that could attract
wildlife was present even though Tier | field data did not indicate the presence of the wildlife during the
study. The Tier Il investigations focused on the evaluation of benthic invertebrates, fish. and terrestrial
invertebrates. Field observations of birds and other terrestrial fauna were completed. If initial screening
of data under the first two Tiers indicated, either, degraded benthic, fish or soil fauna communities or
elevated concentrations of COCsin sediment. surface water of soils then the site was carried to the Tier
Il level of investigation. TheTier 111 evaluationinvol ved detail ed quantitative ecol ogical risk assessments.
This approach was consistent with the USEPA guidance for the selection of assessment and
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measurement endpoints in ecological risk assessments. None of the individual OUs were carried over to
aTier Il investigation. however a Basewide evaluation was compl eted.

TheBasewide Ecological Risk Assessment for EAFB wasstructured accordingto U.S. EPA guidance, and
consists of four related components (EPA 1992): problem formulation. exposure assessment, ecological
effects assessment. and risk characterization. Therelationship of these componentsisillustrated in Figure
7-1. Thismodel provided alogical sequence from Problem Formulation (identification of Chemicals of
Concern [COCs|, Receptors of Concern [ROCS], exposure pathways [in the Conceptual Site Model
(CSM)], and measurement and assessment endpoints), to Analysis characterization of exposure and
toxicological effects), to Risk Characterization (theintegration of exposure and ecological [toxicological]
effects assessments).

The structure of the Basewide ecological risk assessment evolved throughout the remedial investigation
process. Some of the elements of Problem Formulation. i.e.. identification of stressors and ecological
components, were an outgrowth of the preliminary risk screens done at each individual OU. This
informationwasreviewed and discussed with the EPA Region V11 Ecological Technical Assistance Group
(ETAG) Ultimately, the Problem Formulation phase was formalized as shown in Figure 7-1, and the
components of Analysisand Risk Characterization were added to the framework to support the Basewide
ecological risk assessment.

In 1998 the USEPA issued updated ecological risk assessment methods and standard guidance that has
changed since this evaluation was done at EAFB. The tiered approach used in the ecological risk
assessments completed for EAFB is dtill one of the recommended approaches. The completed risk
assessment did not identify excessive risk exposures for the Species of Concern nor were any habitats
identified as needing remedial actions. The assumptions made during the ecol ogical risk assessment were
appropriate and protective of the ecological community at and adjacent to EAFB.
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8.0 DEFICIENCIESAND MODIFICATIONS
Information on past deficiencies and applied modifications was presented in Table 4-5 and was discussed
in section 7.1.3. The following summarizes the deficiencies/problems identified during this five-year
review.

OU-1 Continued occasional selenium discharge limit violation at the central treatment facility.

OU-2 Increased concentrations of TCE in some boundary monitor wells. Need to evaluate if
extraction system is fully capturing the plume.

OU-3 Noidentified issues.

OU-4 Increased concentrations of TCE in some boundary monitor wells. Need to evaluate if
extraction system is fully capturing the plume.

OU-5 Slope failure along the southeast and north face of the landfill has opened cover and resulted in
exposure of some old fill material. Need to continue evaluation for correction of the problem.

OU-6 No issuesidentified.
OU-7 Increased concentration of TCE in boundary monitor wells. Need to continue monitoring.
OU-8 Noissuesidentified.
OU-9 Noissuesidentified.
OU-10 No issuesidentified.
OU-11 No issuesidentified.

OU-12 Noissuesidentified.
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9.0 RECOMMENDATIONSAND FOLLOW-UP ACTIONS

A Remedial Project Manager (RPM) group isin place to oversee the Installation Restoration Program at
Ellsworth Air Force Base. The group is comprised of personnel/managers from the Air Force, Corps of
EngineersOmahaDistrict, South Dakota Department of Environment and Natural Resources, EPA Region
8, and contractors. The purpose of this group isto monitor the remedies and remedial actions selected for
the 12 Operable units at Ellsworth Air Force Base. As deficiencies or opportunities for optimization are
identified. they are addressed by the RPM group. A list of deficienciesand their resol utionswas presented
in Chapter 7.

Thegroup isalso responsible for programming and obtaining funding for additional work at the base that
will ensure the remedies will continue to be protective of human health and the environment or continue
or to progress towardsto being protective of human health and the environment (i.e. O& M of RA systems
and LTM monitoring).

Table9-l containsrecommended L TM revisions. Theserecommendationsarebased on evaluation of LTM
data, recent LTM datais presented in Appendix A.

Based on the results of agency review comments and the evaluations completed as part of this first
five-year review at EAFB the following additional recommendations are suggested for evaluation and
consideration for completion prior to the next five-year review:

1. Conduct a detailed evaluation of the geophysical conditions at OU-5 that have or may have
contributed to the soil slide conditions observed at this OU. This evaluation should recommend
a solution to the problem.

2. Review the available dioxin data from OU-8 and compare the data to the new information
published by the US EPA on dioxins and PCBs. Review the risk implications of these changesif
the data indicates that the dioxin and PCBs concentrations are different than action levels.

3. Develop adatasummary table containing the analytical datafrom the Rl andthe LTM programs.
Compare the data set to the risk based screening levels and preliminary remediation goals levels
published by EPA Regions9 and 3, respectively. Thisdatafile should be updated with new LTM
data as it becomes available.

4. Complete an evaluation of the ground water elevations and chemical contaminant concentrations
of theplumesat OU-l, OU-2andOU-4.  Theevaluation should be focused on determining if there
is an inter-relationship between the plumes and ground water flow patterns and evaluate if the
remedial actionsinstalled are providing containment of these plumes.

5. Develop adecision tree/process which provides an approach to the close out and finalization of
the remedial action processfor operable units asthey reach applicable cleanup levels. This could
include recommendations on the duration of operation and monitoring after the systems meet
remediation goals, and/or how to document asymptotic conditions. Development of a list of
documents and or reports necessary to close out a site.

6. Develop a series of maps that show the changes in contaminant plume size and concentration
levels over time for each OU with an active remediation system.
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7. Developadtatistical evaluation of theremoval rates and effectivenessof the each remedial system.
Evaluations should provide estimates of percent of original contamination removed, estimated
remaining contamination mass, and estimates of remaining time needed to remediate the plume.

8. The Air Force will address the issues raised during the community interview process.

9. Evauate revisionsto the Long Term Monitoring Plan.
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10.0 PROTECTIVENESS STATEMENTS
101 OuU-1

Theremedy at this site is expected to be protective of human health and the environment and immediate
threats have been addressed. The OU-1 remedy consists of SV E and ground water extraction components
which are designed to remediate hotspot contamination in the immediate vicinity of the old fire training
pit area and to contain the plume onsite. IDW soils from the OU-1 area as well as several other operable
units were treated with microbes to regulatory levels and thin spread on site. A fence has also been
installed to restrict access to the operable unit. A long-term ground water monitoring programisalso in
place at this operable unit.

Information gathered to date at this site indicates a significant amount of contaminant mass has been
removed from the site and the ground water contaminant plume has been contained.

102 OQOU-2

Theremedy at thissite is protective of human health and the environment. A landfill cap wasinstalled at
this site preventing the infiltration of rainwater as well as direct contact with contaminated soils and a
drainageflumewasalsoinstalled inthisareato reroute drainage around the landfill. A fence hasalso been
installed to restrict access to the operable unit. Two removal actionsalso occurred at the site. Mustard gas
and LLRW were excavated from this area and disposed of off site.

The landfill cap is inspected for integrity on a quarterly basis and along term ground water monitoring
program is also in place at this operable unit. Information gathered to date at this site indicates that the
landfill cap and drainage flume appears to be functioning as designed.

10.3 OU-3

Theremedy at thissite is protective of human health and the environment. A landfill cap wasinstalled at
this site preventing the infiltration of rainwater aswell as direct contact with contaminated soils. A fence
has also been installed to restrict access to the operable unit.

The landfill cap is inspected for integrity on a quarterly basis. A long term ground water monitoring
program is also in place at this operable unit. Information gathered to date at this site indicates that the
landfill cap appearsto be functioning as designed although the landfill cap integrity may be threatened by
the subsidence occurring at OU-5.

104 OU-4

Theremedy at this site is expected to be protective of human health and the environment and immediate
threats have been addressed. A landfill cap wasinstalled at this site preventing theinfiltration of rainwater
aswell asdirect contact with contaminated soils. An of f base property that wasimpacted by the chlorinated
hydrocarbon plume originating under the landfill was acquired by the Air Force. A series of ground water
extraction wells were installed on and off base to address the offsite movement of the chlorinated
hydrocarbon plume. A fence has also been installed to restrict access to the operable unit.
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The landfill cap is inspected for integrity on a quarterly basis. A long term ground water monitoring
program is also in place at this operable unit. Information gathered to date at this site indicates that the
landfill cap appears to be functioning as designed and the ground water plume appears to be contained.

105 OuU-5

Theremedy at thissiteisnot protective of human health and the environment. A landfill cap wasinstalled
at this site preventing the infiltration of rainwater as well as direct contact with contaminated soils.
Institutional controlsarein currently in placethat prevent accessto this operable unit and the landfill cap
isinspected for integrity on a semi annual basis. The landfill cap in this area has subsided over time and
has been repaired several times. Long term solutions for the subsidence problems are currently being
examined. A fence has also been installed to restrict access to the operable unit.

The landfill cap is inspected for integrity on a quarterly basis. A long term ground water monitoring
program is also in place at this operable unit. Information gathered to date at this site indicates that the
landfill cap appears to be functioning as designed.

10.6 OU-6

Theremedy at thissite is protective of human health and the environment. A landfill cap wasinstalled at
this site preventing the infiltration of rainwater aswell as direct contact with contaminated soils. A fence
has also been installed to restrict access to the operable unit.

The landfill cap is inspected for integrity on a quarterly basis. A long term ground water monitoring
program is also in place at this operable unit. Information gathered to date at this site indicates that the
landfill cap appears to be functioning as designed.

10.7 OU-7

Theremedy at this siteis protective of human health and the environment. The remedy for the OU-7 area
ismonitored natural attenuation. Quarterly monitoringisconducted at thissiteto assessnatural attenuation
and plume movement. Institutional controls, included restricted access and fencing, prevent accessto this
isrestricted.

Information gathered to date at this site indicates that the plume may be expanding but is still asignificant
distance from the base boundary.

10.8 OU-8

The remedy at this site is protective of human health and the environment. A soil cover wasinstalled at
thissite preventing direct contact with dioxin contaminated soils. A fence hasal so beeninstalled torestrict
access to the operable unit.

Thesoil cover isinspected for integrity onaquarterly basis. A long term ground water monitoring program
isalso in place at this operable unit. US Air Force personnel disturbed the soil cover in the fall of 1999
while disposing of some unexploded ordinance. The soil cover was repaired in the fall of 1999.
Information gathered to date at this site indicatesthat the soil cover appearsto be functioning as designed.
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109 OuU-9

A no action ROD was prepared for thisoperableunit. Some of the ground water in thisareaisbeing treated
and remediated under the OU-11 base wide ground water ROD.

10.10 OU-10
A no action ROD was prepared for this operable unit.
10.11 OuU-11

The remedy at this site is expected to be protective of human health and the environment and immediate
threats have been addressed. Theremedy at OU-11 consistsof eight remedial systems. Fiveof theremedial
systems are connected to a common treatment plant located at Pumphouse No. 1. The remedial systems
arelocated inthe South Docks Main area, 30 Row and 50 Row, the Building 102 areaand the Pride Hangar
area. The remaining three systems are located in the BG04 west, the BG04 base boundary and the BG05
base boundary areas.

Theremedia systemsin the OU-11 area appear to be functioning as designed containing the plumes and
reducing the masswithin the plumes. Institutional controlsarein placethat preventsuse of impacted water
in the off base portion of the plume affected parties have been supplied with an aternate source of water.

10.12 OuU-12

Theremedy at thissite is protective of human health and the environment. A landfill cap wasinstalled at
this site preventing the infiltration of rainwater aswell as direct contact with contaminated soils. A fence
has also been installed to restrict access to the operable unit.

The landfill cap is inspected for integrity on a quarterly basis. A long-term ground water monitoring
program is also in place at this operable unit. Information gathered to date at this site indicates that the
landfill cap appears to be functioning as designed.
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11.0 NEXT REVIEW
The next five year review should be:
Initiated By: 1 April 2005

Completed By:30 September 2005.
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12.0 MISCELLANEOUS COMMENTS
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Ground Water Quality Data
OU-1LTO/LTM January 2000 Event
Ellsworth Air Force Base
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Figure4
Ground Water Quality Data
OU-2LTO/LTM January 2000 Event
Ellsworth Air Force Base
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Figure 6
Ground Water Quality Data
OU-4LTO/LTM January 2000 Event
Ellsworth Air Force Base
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Figure 13
Downgradient Ground Water Quality Data
OU-11LTO/LTM January 2000 Event
Ellsworth Air Force Base
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Figure 14
Upgradient Ground Water Quality Data
OU-11LTO/LTM January 2000 Event
Ellsworth Air Force Base
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Figure 15
Secondary Channel Ground Water Quality Data
OU-11LTO/LTM October 1999 Event
Ellsworth Air Force Base
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Ground Water Quality Data
FRA LTO/LTM January 1999 Sampling Event
Ellsworth Air Force Base
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Attachment D

Summary of Analytical Results
OU-1LTO/LTM April 2000 Sampling Event
Ellsworth Air Force Base

MW930101 [MW930103 |MW930105 [MW930107 [ MW930109 MVVDQL?;(F))lOQ MW930110 [MW930209 |MW950101 [MW960101 [MW960103 |MW970101
ANALYTES UNITS | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000
PETROLEUM HYDROCARBONS
DRO UG/L 2100 1800 450 <100 <100 <100
VOCS
ACETONE UG/L R R R R R R R R R R R R
BENZENE UG/L 35 98 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
BROMODICHLOROMETHANE UG/L <5.0 <40 12 0.21J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
BROMOFORM UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
BROMOMETHANE UG/L <10 <80 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
2-BUTANONE (MEK) UG/L R R R R R R R <5.0UJ <19 UJ R R R
CARBON DISULFIDE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CARBON TETRACHLORIDE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CHLOROBENZENE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CHLOROETHANE UG/L <10 <80 >2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
CHLOROFORM UG/L <5.0UJ <40UJ <1.0 0.44J 2.3 24 <1.0 <1.0 <1.0 <1.0UJ <1.0 <1.0
CHLOROMETHANE UG/L <10 <80 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
DIBROMOCHLOROMETHANE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1-DICHLOROETHANE UG/L <5.0 170 <1.0 <1.0 <1.0 <1.0 4.7 0.15J 0.54J <1.0 <1.0 <1.0
1,2-DICHLOROETHANE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 0.27J <1.0 <1.0 <1.0 <1.0 <1.0
1,1-DICHLOROETHENE UG/L <5.0 22J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CIS-1,2-DICHLOROETHYLENE UG/L 79 1300 <0.50 <0.50 <0.50 <0.50 21 55 36 <0.50 <0.50 <0.50
TRANS-1,2-DICHLOROETHENE UG/L <25 <20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.38J <0.50 <0.50 <0.50
1,2-DICHLOROPROPANE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CIS-1,3-DICHLOROPROPENE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TRANS-1,3-DICHLOROPROPENE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
ETHYLBENZENE UG/L 170 94 0.93J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2-HEXANONE UG/L <25 <200 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
METHYLENE CHLORIDE UG/L <5.0 <40UJ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
4-METHY L-2-PENTANONE (MIBK) UG/L <25 <200 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
STYRENE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,2,2-TETRACHLOROETHANE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TETRACHLOROETHY LENE (PCE) UG/L <5.0 <40 <1.0 0.88J <1.0 <1.0 <1.0 <1.0 0.97J <1.0 <1.0 <1.0
TOLUENE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,1-TRICHLOROETHANE UG/L <5.0 25J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,2-TRICHLOROETHANE UG/L <5.0 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TRICHLOROETHYLENE (TCE) UG/L 6.7 26J <1.0 20 <1.0 <1.0 <1.0 11 20 <1.0 0.69J <1.0
VINYL CHLORIDE UG/L <10 <80 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
XYLENES, TOTAL UG/L 9.3 <40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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Attachment D
Summary of Analytical Results

OU-2 LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW870211JMW930202 |[MW930203 |[MW930205 |[MW930215 |[MW930216 |[MW930217 |MW930218 |[M\W940202 MV\S’ngOZ MW940203 |MW960201 |[MW970201 |MW970202
ANALYTES JUNITYAPR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000
PETROLEUM HYDROCARBONS
GRO UG/L 130J 69J <25 <25 <25 <25UJ 830
DRO UG/L 250 <100 <100 <100 44 ] 93] 1000
BTEX
BENZENE UG/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 147
ETHYLBENZENE UG/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 74
TOLUENE UG/L <0.50 <0.50 <0.50UJ | <0.50UJ | <0.50UJ | <0.50 UJ <25
XYLENES, TOTAL UG/L 0.74] <0.74UJ <0.50 <0.50 <0.50 <0.50 23
VOCS
ACETONE UG/L R R R R R R R R
BENZENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
BROMODICHLOROMETHANE UG/L <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
BROMOFORM UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
BROMOMETHANE UG/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
2-BUTANONE (MEK) UG/L R R R R R R R R
CARBON DISULFIDE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CARBON TETRACHLORIDE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CHLOROBENZENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CHLOROETHANE UG/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
CHLOROFORM UG/L <1.0 <1.0UJ <1.0 <1.0UJ <1.0UJ <1.0 <1.0 <1.0
CHLOROMETHANE UG/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
DIBROMOCHLOROMETHANE UG/L <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
1,1-DICHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0
1,2-DICHLOROETHANE UG/L <1.0 15 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1-DICHLOROETHENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CIS-1,2-DICHLOROETHYLENE UG/L] <0.50 43 <0.50 1.2 12 <0.50 <0.50 <0.50
TRANS-1,2-DICHLOROETHENE UG/L] <0.50 3.4 <0.50 0.20J 0.19J <0.50 <0.50 <0.50
1,2-DICHLOROPROPANE UG/L <1.0 0.30J <10 <1.0 <1.0 <1.0 <1.0 <1.0
CIS-1,3-DICHLOROPROPENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0
TRANS-1,3-DICHLOROPROPENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
ETHYLBENZENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2-HEXANONE UG/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
METHYLENE CHLORIDE UG/L <1.0 <1.0UJ <1.0 <1.0 <1.0 <10 <10 <1.0
4-METHYL-2-PENTANONE (MIBK) JUG/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
STYRENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,2,2-TETRACHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TETRACHLOROETHYLENE (PCE) [UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TOLUENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,1-TRICHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,2-TRICHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TRICHLOROETHYLENE (TCE) UG/L <1.0 12 <1.0 5.8 5.7 <1.0 <1.0 <1.0
VINYL CHLORIDE UG/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
XYLENES, TOTAL UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WATER QUALITY PARAMETERS
TOTAL DISSOLVED SOLIDS MG/L] 3730 3670 3210 3240 7660 1370 979
CHLORIDE (ASCL) MG/L 112 178 79.4 79.7 87.1 49.0 30.6
SULFATE (AS SO4) MG/L| 2350J 1900 J 1790J 1740J 4710J 531J 315J
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Attachment D
Summary of Analytical Results

OU-2 LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW870211JMW930202 |[MW930203 |[MW930205 |[MW930215 |[MW930216 |[MW930217 |MW930218 |[M\W940202 MV\S’ngOZ MW940203 |MW960201 |[MW970201 |MW970202
ANALYTES JUNITYAPR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000
PETROLEUM HYDROCARBONS
GRO UG/L 130J 69J <25 <25 <25 <25UJ 830
DRO UG/L 250 <100 <100 <100 44 ] 93] 1000
BTEX
BENZENE UG/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 147
ETHYLBENZENE UG/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 74
TOLUENE UG/L <0.50 <0.50 <0.50UJ | <0.50UJ | <0.50UJ | <0.50 UJ <25
XYLENES, TOTAL UG/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 23
VOCS
ACETONE UG/L R R R R R R R R
BENZENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
BROMODICHLOROMETHANE UG/L <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
BROMOFORM UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
BROMOMETHANE UG/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
2-BUTANONE (MEK) UG/L R R R R R R R R
CARBON DISULFIDE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CARBON TETRACHLORIDE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CHLOROBENZENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CHLOROETHANE UG/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
CHLOROFORM UG/L <1.0 <1.0UJ <1.0 <1.0UJ <1.0UJ <1.0 <1.0 <1.0
CHLOROMETHANE UG/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
DIBROMOCHLOROMETHANE UG/L <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
1,1-DICHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0
1,2-DICHLOROETHANE UG/L <1.0 15 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1-DICHLOROETHENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CIS-1,2-DICHLOROETHYLENE UG/L] <0.50 43 <0.50 1.2 12 <0.50 <0.50 <0.50
TRANS-1,2-DICHLOROETHENE UG/L] <0.50 3.4 <0.50 0.20J 0.19J <0.50 <0.50 <0.50
1,2-DICHLOROPROPANE UG/L <1.0 0.30J <10 <1.0 <1.0 <1.0 <1.0 <1.0
CIS-1,3-DICHLOROPROPENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0
TRANS-1,3-DICHLOROPROPENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
ETHYLBENZENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2-HEXANONE UG/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
METHYLENE CHLORIDE UG/L <1.0 <1.0UJ <1.0 <1.0 <1.0 <10 <10 <1.0
4-METHYL-2-PENTANONE (MIBK) JUG/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
STYRENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,2,2-TETRACHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TETRACHLOROETHYLENE (PCE) [UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TOLUENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,1-TRICHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,2-TRICHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TRICHLOROETHYLENE (TCE) UG/L <1.0 12 <1.0 5.8 5.7 <1.0 <1.0 <1.0
VINYL CHLORIDE UG/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
XYLENES, TOTAL UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
WATER QUALITY PARAMETERS
TOTAL DISSOLVED SOLIDS MG/L] 3730 3670 3210 3240 7660 1370 979
CHLORIDE (ASCL) MG/L 112 178 79.4 79.7 87.1 49.0 30.6
SULFATE (AS SO4) MG/L| 2350J 1900 J 1790J 1740J 4710J 531J 315J
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Attachment D
Summary of Analytical Results

OU-3LTO/LTM July 1999 Sampling Event

Ellsworth Air Force Base

MW970301 [MW970302 |MW970303 M\AIIDQL7JC|;3O3 MW970304
ANALYTES UNITS | JUL 1999 | JUL 1999 [ JUL 1999 | JUL 1999 | JUL 1999
VOCS
ACETONE UG/L R R R R R
BENZENE UG/L 0.27J <1.0 0.79J 0.77J <1.0
BROMODICHLOROMETHANE UG/L <10 <1.0 <1.0 <1.0 <10
BROMOFORM UG/L <10 <1.0 <1.0 <10 <1.0
BROMOMETHANE UG/L <2.0 <2.0 <2.0 <2.0 <2.0
2-BUTANONE (MEK) UG/L R R R R R
CARBON DISULFIDE UG/L <10 <1.0 0.81J 0.86J <1.0
CARBON TETRACHLORIDE UG/L <10 <1.0 <1.0 <10 <1.0
CHLOROBENZENE UG/L <10 <1.0 0.21J <10 <1.0UJ
CHLOROETHANE UG/L <2.0 <2.0 <2.0 <2.0 <2.0
CHLOROFORM UG/L <10 <1.0 <1.0 <1.0 <10
CHLOROMETHANE UG/L <2.0 <2.0 0.39J 0.34J <2.0
DIBROMOCHLOROMETHANE UG/L <10 <1.0 <1.0 <10 <1.0
1,1-DICHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 <10
1,2-DICHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 <10
1,1-DICHLOROETHENE UG/L <10 <1.0 <1.0 <1.0 <10
CIS-1,2-DICHLOROETHYLENE UG/L <0.50 <0.50 <0.50 <0.50 <0.50
TRANS-1,2-DICHLOROETHENE UG/L <0.50 <0.50 <0.50 <0.50 <0.50
1,2-DICHLOROPROPANE UG/L <10 <1.0 <1.0 <10 <1.0
CIS-1,3-DICHLOROPROPENE UG/L <10 <1.0 <1.0 <1.0 <1.0
TRANS-1,3-DICHLOROPROPENE UG/L <10 <1.0 <1.0 <10 <1.0
ETHYLBENZENE UG/L <10 <1.0 <1.0 <10 <1.0
2-HEXANONE UG/L <5.0 <5.0 <5.0 <5.0 <5.0
METHYLENE CHLORIDE UG/L <10 <1.0 <1.0 <10 <10
4-METHYL-2-PENTANONE (MIBK) UG/L <5.0 <5.0 <5.0 <5.0 <5.0
STYRENE UG/L <10 <1.0 <1.0 <10 <1.0
1,1,2,2-TETRACHLOROETHANE UG/L <10 <1.0 <1.0 <10 <1.0
TETRACHLOROETHY LENE (PCE) UG/L <10 <1.0 <1.0 <10 <1.0
TOLUENE UG/L <10 <1.0 <1.0 <10 <1.0
1,1,1-TRICHLOROETHANE UG/L <10 <1.0 <1.0 <10 <1.0
1,1,2-TRICHLOROETHANE UG/L <10 <1.0 <1.0 <10 <1.0
TRICHLOROETHYLENE (TCE) UG/L <10 <1.0 <1.0 <10 <1.0
VINYL CHLORIDE UG/L <2.0 <2.0 <2.0 <2.0 <2.0
XYLENES, TOTAL UG/L <10 <1.0 <1.0 <10 <1.0
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Attachment D

Summary of Analytical Results
OU-3LTO/LTM July 1999 Sampling Event
Ellsworth Air Force Base

MW970301| MW970302 | MW970303 MV\IIDQS(F))303 MW970304
ANALYTES UNITS | JUL 1999 | JUL 1999 | JUL 1999 | JUL 1999 | JUL 1999
INORGANICS
ANTIMONY UG/L <2.0UJ <2.0 <2.0 <2.0 <2.0
ARENIC UG/L 4.8J 3.2 527 57J 3.0J
BARIUM MG/L 0.0165 0.0135 0.0174 0.0196 0.0089 J
BERYLLIUM MGI/L <0.005 <0.005 UJ <0.005 <0.005 <0.005
CADMIUM UG/L <1.0UJ <1.0UJ <1.0UJ <1.0UJ <1.0
CHROMIUM MG/L <0.010 <0.010 <0.010 <0.010 <0.010
COBALT MG/L <0.010 <0.010 0.0110 0.0118 <0.010
COPPER MG/L <0.010 <0.010 0.0024 J 0.0027 J <0.010
LEAD MG/L 0.00014J | 0.00017J | 0.0011J 0.00052J | 0.00012J
NICKEL MG/L <0.040 <0.040 0.0156 J 0.0173J <0.040
SILVER MG/L <0.010 <0.010 <0.010 <0.010 <0.010
THALLIUM UG/L <1.0UJ <1.0UJ <1.0UJ <1.0UJ <1.0
VANADIUM MGI/L <0.010 <0.010 0.0027 J 0.0020 J <0.010
ZINC MG/L <0.02UJ | <0.02UJ | <0.02UJ <0.02 UJ <0.02UJ
PAHS
ACENAPHTHENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0
ACENAPHTHYLENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0
ANTHRACENE UG/L <0.10 <0.10 <0.10 <0.10 <0.10
BENZO(A)ANTHRACENE UG/L <0.10 <0.10 <0.10 <0.10 <0.10
BENZO(A)PYRENE UG/L <0.10 <0.10 <0.10 <0.10 0.077J
BENZO(B)FLUORANTHENE UG/L <0.10 <0.10 <0.10 <0.10 <0.10
BENZO(G,H,I)PERYLENE UG/L <0.20 <0.20 <0.20 <0.20 <0.20
BENZO(K)FLUORANTHENE UG/L <0.10 <0.10 <0.10 <0.10 <0.10
CHRY SENE UG/L <0.20 <0.20 <0.20 <0.20 <0.20
DIBENZ(A,h) ANTHRACENE UG/L <0.20 <0.20 <0.20 <0.20 <0.20
FLUORANTHENE UG/L <0.20 <0.20 <0.20 <0.20 <0.20
FLUORENE UG/L <0.20 <0.20 <0.20 <0.20 <0.20
INDENO(1,2,3-C,D)PYRENE UG/L <0.20 <0.20 <0.20 <0.20 <0.20
NAPHTHALENE UG/L <1.0 <1.0 <1.0 <1.0 <1.0
PHENANTHRENE UG/L <0.20 <0.20 <0.20 <0.20 <0.20
PYRENE UG/L <0.20 <0.20 <0.20 <0.20 <0.20
WATER QUALITY PARAMETERS
CHLORIDE (ASCL) MG/L 55.2 70.0 265 252 26.4
SULFATE (AS SO4) MGI/L 3480 4800 6900 6640 3050 J
TOTAL DISSOLVED SOLIDS MGI/L 5750 7650 11100 11300 4930

Page 2 of 2




Attachment D

Summary of Analytical Results

OU-4 LTO/LTM April 2000 Sampling Event
Ellsworth Air Force Base

MW870404|MW870405 MV‘@JCF’,“OS MW30209 [MW930215 |MwW930412 [Mw930416 rMV‘gS(F’,‘uG MW930417 [Mwa30418 [MW930420 [MW930422 [MwW9a30423
ANALYTES NTTS APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000
PETROLEUM HYDROCARBONS
GRO UG =5
DRO 2100
BTEX
BENZENE 2050
ETHYLBENZENE 2050
TOLUENE 205007
XYLENES, TOTAL 2050
VOCS
ACETONE UG R R R R
BENZENE UG <20 0937 <10 <10
BROMODICHLOROMETHANE UG <20 210 210 210
BROMOFORM UG <20 210 210 <10
BROMOMETHANE UG <20 20 20 20
ZBUTANONE (MEK) UG R R 5007 R
CARBON DISULFIDE UG <20 <T0 210 <10
CARBON TETRACHLORIDE UG <20 210 210 <10
CHLOROBENZENE UG <20 7703 210 210
CHLOROETHANE UG <20 0967 20 20
CHLOROFORM UG <20 210 <T0 <10
CHLOROMETHANE UG <20 20 20 20
DIBROMOCHLOROMETHANE UG <20 210 210 210
T T-DICHLOROETHANE UG 153 77 0157 210 0307 | 0177 | 0173 75 127 <10 =10 <10
T.2-DICHLOROETHANE UG <20 0657 210 <10
T.1-DICHLOROETHENE UG <20 210 210 <10
CIST2-DICHLOROETAYLENE — [UGL| 33 ) 55 2050 % 35 35 96 60 2050 2050 2050
TRANST.2-DICHLOROETHENE — [UG/L|<L0 07537 2050 2050 0267 2050 2050 2050 50 2050 2050 2050
T2-DICHLOROPROPANE UG 103 7 210 210
OIS T3-DICHLOROPROPENE UG <20 ) 2T0 210
TRANS 1.3-DICHLOROPROPENE [UGIL| <20 210 210 <10
ETHYLBENZENE UG <20 0877 210 210
HEXANONE UG <10 50 50 350
METHYLENE CHLORIDE UG <2007 | <LoUJ 210 210
ZMETAYL-2-PENTANONE (MIBR)[UGL| <10 50 50 50
STYRENE UG <20 210 2T0 210
T122-TETRACHLOROETHANE UG <20 210 210 210
TETRACHLOROETHYLENE (PCE) [UGIL| <20 210 210 210 0357 <10 <10 0457 210 <T0 2T0 <T0
TOLUENE UG <20 0147 210 210
T1I-TRICHLOROETHANE UL 23 210 210 2T0 <T0 <10 210 0513 210 210 210 210
T.1>-TRICHLOROETHANE UG <20 210 210 <10
TRICHLOROETHYLENE (TCE) — [UGIL| 68 8 1T 210 55 50 79 33 310 210 0397 | 0207
VINYL CHLORIDE UG <20 91 0 20 75 20 20 20 220 20 =20 20
XYLENES, TOTAL UG <20 210 210 <10
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Attachment D
Summary of Analytical Results

OU-4 LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW870404 IMW870405 MV\S;J(;A'OS MW930209 |MW930215 [MW930412|MW930416 MV\I/DQS(I:))416 MW930417 [IMW930418 |MW930420 [IMW930422 [IMW930423
ANALYTES UNITS | APR 2000 | APR 2000 [ APR 2000 [ APR 2000 | APR 2000 | APR 2000 [ APR 2000 [ APR 2000 | APR 2000 [ APR 2000 | APR 2000 | APR 2000 [ APR 2000
SVOCS
ACENAPHTHENE UG/L <10 <10
ACENAPHTHYLENE UG/L <10 <10
ANTHRACENE UG/L <10 <10
BENZO(A)ANTHRACENE UG/L <10 <10
BENZO(B)FLUORANTHENE UG/L <10 <10
BENZO(K)FLUORANTHENE UG/L <10 <10
BENZOIC ACID UG/L <50 <50
BENZO(G,H,)PERYLENE UG/L <10 <10
BENZO(A)PY RENE UG/L <10 <10
BENZYL ALCOHOL UG/L <10 <10
4-BROMOPHENYL PHENYL ETHER UG/L <10 <10
BENZYL BUTYL PHTHALATE UG/L <10 <10
CARBAZOLE UG/L <10 <10
4-CHLOROANILINE UG/L <10 <10
BIS(2-CHLOROETHOXY) METHANE | UG/L <10 <10
BIS(2-CHLOROETHYL) ETHER UG/L 6.0J 52J
BIS(2-CHLOROISOPROPYL) ETHER UG/L <10 <10
4-CHLORO-3-METHYLPHENOL UG/L <10 <10
2-CHLORONAPHTHALENE UG/L <10 <10
2-CHLOROPHENOL UG/L <10 <10
4-CHLOROPHENYL PHENYL ETHER| UG/L <10 <10
CHRY SENE UG/L <10 <10
DIBENZ(A,H) ANTHRACENE UG/L <10 <10
DIBENZOFURAN UG/L <10 <10
DI-N-BUTYL PHTHALATE UG/L <10 <10
1,2-DICHLOROBENZENE UG/L <10 <10
1,3-DICHLOROBENZENE UG/L 74 60
1,4-DICHLOROBENZENE UG/L 5.6J <10
3,3-DICHLOROBENZIDINE UG/L R R
2,4-DICHLOROPHENOL UG/L <10 <10
DIETHYLPHTHALATE UG/L <10 <10
2,4-DIMETHYLPHENOL UG/L <10 <10
DIMETHYL PHTHALATE UG/L <10 <10
4,6-DINITRO-2-METHYLPHENOL UG/L <50 <50
2,4-DINITROPHENOL UG/L <50 <50
2,4-DINITROTOLUENE UG/L <10 <10
2,6-DINITROTOLUENE UG/L <10 <10
DI-N-OCTYLPHTHALATE UG/L <10 <10
BIS(2-ETHYLHEXYL) PHTHALATE UG/L <10 <10
FLUORANTHENE UG/L <10 <10
FLUORENE UG/L <10 <10
HEXACHLOROBENZENE UG/L <10 <10
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Attachment D
Summary of Analytical Results

OU-4 LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW870404 [MW870405 MV\IIZ?S(;A'OS MW930209 |[MW930215 |MW930412|MW930416 MV\I/;)S?M MW930417 [MW930418 |[MW930420 |MW930422 |MW930423
ANALYTES UNITS | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000
SVOCS cont.
HEXACHLOROBUTADIENE UG/L <10 <10
HEXACHLOROCYCLOPENTADIENE | UG/L <50 <50
HEXACHLOROETHANE UG/L <10 <10
INDENO(1,2,3-C,D)PY RENE UG/L <10 <10
ISOPHORONE UG/L <10 <10
2-METHYLNAPHTHALENE UG/L <10 <10
2-METHYLPHENOL (O-CRESOL) UG/L <10 <10
3-NITROANILINE UG/L <10 <10
4-METHYLPHENOL (P-CRESOL) UG/L <10 <10
NAPHTHALENE UG/L <50 <50
2-NITROANILINE3-NITROANILINE UG/L <50 UJ <50 UJ
4-NITROANILINE UG/L <50 <50
NITROBENZENE UG/L <10 <10
2-NITROPHENOL UG/L <10 <10
4-NITROPHENOL UG/L <50 <50
N-NITROSODIPHENY LAMINE UG/L <10 <10
N-NITROSODI-N-PROPY LAMINE UG/L <10 <10
PENTACHLOROPHENOL UG/L <50 <50
PHENANTHRENE UG/L <10 <10
PHENOL UG/L <10 <10
PYRENE UG/L <10 <10
1,2,4-TRICHLOROBENZENE UG/L 130 110
2,4,5-TRICHLOROPHENOL UG/L <10 <10
2,4,6-TRICHLOROPHENOL UG/L <10 <10
WATER QUALITY PARAMETERS
TOTAL DISSOLVED SOLIDS MG/L 1080 1250 1380
CHLORIDE (ASCL) MG/L 130J 90.1J 86.0J
SULFATE (AS SO4) MGI/L 260J 197J 213J
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Attachment D
Summary of Analytical Results

OU-4 LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW930424 [MW930425 [MW940401 [MW960401 [MW960402 |MW960405 MV‘@SCF’,“OE’ MW960407 [MW960408 [MW970401 |MW990401
ANALYTES ONTTS APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000
PETROLEUM HYDROCARBONS
GRO
DRO
BTEX
BENZENE
ETHYLBENZENE
TOLUENE
XYLENES, TOTAL
VOCS
ACETONE UG R R
BENZENE UG 0907 <T0
BROMODICHLOROMETHANE — [UGI 210 210
BROMOFORM UG 210 210
BROMOMETHANE UG 20 20
> BUTANONE (MEK) UG 5007 5007
CARBON DISULFIDE UG 210 210
CARBON TETRACHLORIDE UG 2T0 210
CHLOROBENZENE UG 210 210
CHLOROETHANE UG 20 20
CHLOROFORM UG 210 2T0
CHLOROMETHANE UG 20 20
DIBROMOCHLOROMETHANE UG 2T0 <T0
T T-DICHLOROETHANE UG 0187 <10 210 0187 210 0797 | 0767 0273 <T0 0537 =10
T2-DICHLOROETHANE UG 210 210
T T-DICHLOROETHENE UG 210 210
CIST2-DICHLOROETHYLENE — [UGIL| 0287 2050 17 78 2050 75 75 55 0387 53 3
TRANST.2-DICHLOROETHENE — [UGIL| <050 2050 2050 2050 2050 2050 2050 2050 2050 2050 2050
T2-DICHLORORPROPANE UG 210 210
CIS 13- DICHLOROPROPENE UG 210 210
TRANS 1,3-DICHLOROPROPENE [UGIT 210 210
ETHYLBENZENE UG 210 <10
> HEXANONE UG 50 50
METHYLENE CHLORIDE UG <1007 210
ZMETAYL-2-PENTANONE (MIBR)[UGIC 50 50
STYRENE UG 210 210
T122-TETRACHLOROETHANE UG 210 2T0
TETRACHLOROETHYLENE (PCE) [UGIL| <0 <T0 0257 <10 210 <T0 2T0 0327 <10 210 2T0
TOLUENE UG 210 210
T1I-TRICHLOROETHANE UGL[<10 <10 210 0257 2T0 <T0 210 210 <T0 =T0 2T0
T.12-TRICHLOROETHANE UG 210 210
TRICHLOROETHYLENE (TCE) — [UG/L| 05073 <T0 19 58 210 75 75 0 55 77 71
VINYL CHLORIDE UG <20 =20 20 20 20 20 20 20 20 20 20
XYLENES, TOTAL UG 2T0 210
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Attachment D
Summary of Analytical Results

OU-4 LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW930424 IMW930425 [MW940401 [IMW960401 [MW960402 |IMW960405 MV\S)S(;A'OS MW960407 |[MW960408 [MW970401 |MW990401

ANALYTES UNITS | APR 2000 | APR 2000 | APR 2000 [ APR 2000 { APR 2000 [ APR 2000 [ APR 2000 | APR 2000 | APR 2000 [ APR 2000 | APR 2000
SVOCS

ACENAPHTHENE UG/L
ACENAPHTHYLENE UG/L
ANTHRACENE UG/L
BENZO(A)ANTHRACENE UG/L
BENZO(B)FLUORANTHENE UG/L
BENZO(K)FLUORANTHENE UG/L
BENZOIC ACID UG/L
BENZO(G,H,)PERYLENE UG/L
BENZO(A)PY RENE UG/L
BENZYL ALCOHOL UG/L
4-BROMOPHENYL PHENYL ETHER UG/L
BENZYL BUTYL PHTHALATE UG/L
CARBAZOLE UG/L
4-CHLOROANILINE UG/L
BIS(2-CHLOROETHOXY) METHANE | UG/L
BIS(2-CHLOROETHYL) ETHER UG/L
BIS(2-CHLOROISOPROPYL) ETHER UG/L
4-CHLORO-3-METHYLPHENOL UG/L
2-CHLORONAPHTHALENE UG/L
2-CHLOROPHENOL UG/L
4-CHLOROPHENYL PHENYL ETHER| UG/L
CHRY SENE UG/L
DIBENZ(A,H) ANTHRACENE UG/L
DIBENZOFURAN UG/L
DI-N-BUTYL PHTHALATE UG/L
1,2-DICHLOROBENZENE UG/L
1,3-DICHLOROBENZENE UG/L
1,4-DICHLOROBENZENE UG/L
3,3-DICHLOROBENZIDINE UG/L
2,4-DICHLOROPHENOL UG/L
DIETHYLPHTHALATE UG/L
2,4-DIMETHYLPHENOL UG/L
DIMETHYL PHTHALATE UG/L
4,6-DINITRO-2-METHY LPHENOL UG/L
2,4-DINITROPHENOL UG/L
2,4-DINITROTOLUENE UG/L
2,6-DINITROTOLUENE UG/L
DI-N-OCTYLPHTHALATE UG/L
BIS(2-ETHYLHEXYL) PHTHALATE UG/L
FLUORANTHENE UG/L
FLUORENE UG/L
HEXACHLOROBENZENE UG/L
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Attachment D
Summary of Analytical Results

OU-4 LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW930424 [MW930425 |MW940401 [MW960401 |MW960402 [MW960405 MV\S)S(;A'OS MW960407 [MW960408 [MW970401 |MW990401
ANALYTES UNITS | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000 | APR 2000
SVOCS cont.
HEXACHLOROBUTADIENE UG/L
HEXACHLOROCYCLOPENTADIENE | UG/L
HEXACHLOROETHANE UG/L
INDENO(1,2,3-C,D)PY RENE UG/L
ISOPHORONE UG/L
2-METHYLNAPHTHALENE UG/L
2-METHYLPHENOL (O-CRESOL) UG/L
3-NITROANILINE UG/L
4-METHYLPHENOL (P-CRESOL) UG/L
NAPHTHALENE UG/L
2-NITROANILINE3-NITROANILINE UG/L
4-NITROANILINE UG/L
NITROBENZENE UG/L
2-NITROPHENOL UG/L
4-NITROPHENOL UG/L
N-NITROSODIPHENY LAMINE UG/L
N-NITROSODI-N-PROPY LAMINE UG/L
PENTACHLOROPHENOL UG/L
PHENANTHRENE UG/L
PHENOL UG/L
PYRENE UG/L
1,2,4-TRICHLOROBENZENE UG/L
2,4,5-TRICHLOROPHENOL UG/L
2,4,6-TRICHLOROPHENOL UG/L
WATER QUALITY PARAMETERS
TOTAL DISSOLVED SOLIDS MG/L 1930 2230
CHLORIDE (ASCL) MG/L 58.1J 78.2J
SULFATE (AS SO4) MGI/L 867J 972J
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Attachment D
Summary of Analytical Results

OU-5LTO/LTM July 1999 Sampling event

Ellsworth Air Force Base

MW870501 MW 930501 MW 950501 MW970501

ANALYTES UNITS JUL 1999 JUL 1999 JUL 1999 JUL 1999
VOCS
ACETONE UG/L R R R R
BENZENE UG/L <10 <1.0 <10 <10
BROMODI|CHLOROMETHANE UG/L <1.0 <10 <1.0 <1.0
BROMOFORM UG/L <1.0 <1.0 <1.0 <1.0
BROMOMETHANE UG/L <2.0 <2.0 <2.0 <2.0
2-BUTANONE (MEK) UG/L R R R R
CARBON DISULFIDE UG/L <10 <10 <1.0 <1.0
CARBON TETRACHLORIDE UG/L <1.0 <1.0 <1.0 <1.0
CHL OROBENZENE UG/L 0417J 0.33J 021J 021J
CHLOROETHANE UG/L <2.0 <2.0 <2.0 <2.0
CHL OROFORM UG/L <10 <10 <10 <10
CHLOROMETHANE UG/L 041J 0.32] 024J 0.65J
DIBROMOCHL OROMETHANE UG/L <1.0 <10 <1.0 <1.0
1.1-DICHLOROETHANE UG/L <10 <10 <1.0 <1.0
1.2-DICHLOROETHANE UG/L 031J 035J <1.0 <10
1.1-DICHLOROETHENE UG/L <10 <10 <1.0 <10
CIS-1.2-DICHLOROETHYLENE UG/L <0.50 <0.50 <0.50 <0.50
TRANS-1.2-DICHLOROETHENE UG/L <0.50 <0.50 <0.50 <0.50
1.2-DICHL OROPROPANE UG/L <10 <1.0 <1.0 <10
CIS-1.3-DICHL OROPROPENE UG/L <10 <1.0 <1.0 <10
TRANS- 1.3-DICHL OROPROPENE UG/L <10 <1.0 <1.0 <10
ETHYLBENZENE UG/L <10 <10 <10 <10
2-HEXANONE UG/L <50 <5.0 50 <50
METHYLENE CHLORIDE UG/L <10 <1.0 <1.0 <1.0
A-METHYL-2-PENTANO-.E (MIBK) UG/L <50 <5.0 50 <50
STYRENE UG/L <10 <10 <10 <10
1122-TETRACHLOROETHANE UG/L <10 <1.0 <1.0 <1.0
TETRACHL OROETHY| ENE(PCE) UG/L <1.0 <1.0 <1.0 <10
TOLUENE UG/L <10 <10 <10 <10
1.11-TRICHLOROETHANE UG/L <1.0 <10 <10 <10
1.1.2-TRICHLOROETHANE UG/L <1.0 <10 <10 <1.0
TRICHLOROETHYLENE (TCE) UG/L <1.0 <10 <1.0 <1.0
VINYL CHLORIDE UG/L <2.0 <2.0 <2.0 <2.0
XYLENES TOTAL UG/L <1.0 <1.0 <1.0 <1.0

UG/L
INORGANICS UG/L
ANTIMONY UG/L <2.0UJ <2.0UJ <2.0 <2.0
ARSENIC UG/L 12J 32J 054J 30J
BARIUM MG/L 0.0482 0.0286 0.0152 0.0158
BERYLLIUM MG/L <0.005 <0.005 0.005 <0.005
CADMIUM UG/L <1.0UJ <10UJ <10 014J
CHROMIUM MG/L <0.010 <0.010 0.010 <0.010
COBALT MG/L <0.010 <0.010 0.010 <0.010
COOPER MG/L <0.010 <0.010 0.010 0.0021J
LEAD MG/L 0.00010J 0.00081 J 0.000089 J 0.00010J
MANGANESE MG/L 0.0425 0.010UJ 0.54 48
NICKLE MG/L <0.040 <0.040 <0.040 0.0111J
SILVER MG/L 0.010 <0.010 0.010 <0.010
THALLIUM UG/L <1.0UJ <1.0UJ <1.0UJ <1.0UJ
VANADIUM MG/L <0.010 <0.010 0.010 <0.010
ZINC MG/L <0.020 UJ 0.020J] <0.020J <0.020 UJ

UG/L
WATER QUALITY.
CHLORIDE (ASCL) MG/L 27.2 253 426 408
SULFATE (AS SO4) MG/L 104 876 324 2810
TOTAL DISSOLVED SOLIDS MG/L 421 1800 987 4330
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Attachment D

Summary of Analytical Results- Soil Samples
OU-6 LTO/LTM July 1999 Sampling event
Ellsworth Air Force Base

SDO060L S DO0B01-
DUP
ANALYTES UNITS | JuL 1999 JUL 1999
VOCS
ACETONE: UG/KG 14 10J
BENZENE UGIKG <81 <7.9
BROMODICHLOROMETHANE UGIKG <8.1 <7.9
BROMOFORM UGIKG <81 <7.9
BROMOMETHANE UG/KG <16 <16
2-BUTANONE(MEK)
CARBON DISULFIDE UGIKG <81 <7.9
CARBON TETRACI ILORI DE UG/KG <8.1 <7.9
CHLOROBENZENE UGIKG <81 <7.9
CHLOROETHANE UGIKG <16 <16
CHLOROFORM UGIKG <8.1 <7.9
CHLOROMETHANE UG/KG <16 <16
DI BROMOCHLOROMETHANE UGIKG <8.1 <7.9
1, 1-DICHLOROETHANE UGIKG <8.1 <7.9
1,2-DICHLOROETHANE UG/KG. <81 <7.9
1,1-DICHLOROETH ENE UGIKG <8.1 <7.9
ClS-1,2-DICHLOROETHYLENE UGIKG <4.0 <39
TRANS- 1,2-DICI'ILOROETHENE UG/KG <4.0 <39
,2-DICI ILOROPROPANE UGIKG <8.1 <7.9
ClS-1,3-DICHLOROPROPENE UGIKG <81 <7.9
TRANS- 1,3-DICHLOROPROPENE UGIKG <81 <7.9
ETHYLBENZENE UG/KG <81 <7.9
2-1-HEXANONE UG/KG <32 <32
METLEYLENE CHLORIDE UGIKG <8.1UJ <7.9UJ
4-METHYL-2-PENTANONE (MIBK) UG/KG <32 <32
STYRENE UGIKG <8.1 <7.9
1.1,,2,2-TETRACH LOROETHAN E UGIKG <8.1 <7.9
TETRACHLOROETHY LENE (PCE) UGIKG <8.1 <7.9
TOLUENE UGIKG <8.1 <7.9
1,1,1 TRICHLOROETHANE UG/KG <81 <79
1,1,2-TRICHLOROETHANE UGIKG <81 <7.9
TRICHLOROETHY LENE (TCE) UGIKG <8.1 <7.9
VINYL CHLORIDE UG/KG <16 <16
XYLENES TOTAL UGIKG <8.1 <7.9
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Attachment D

Summary of Analytical Results- Soil Samples
OU-6 LTO/LTM July 1999 Sampling event
Ellsworth Air Force Base

SD0601 S D0601-
UNITS DUP
ANALYTES JUL 1999 JUL 1999
PAHS
ACENAPHTHENE UGIKG <320 350
ACENAPHTHY LENE UGIKG <320 <320
ANTHRACENE UGIKG 97 93
BENZO(A)ANTHRACENE UGIKG 180 69
BENZO(A)PYRENE UGIKG 420 520 J
BENZO(B)FLUROANTHENE UGIKG 610J 550 J
BENZO(GHI)PERY LENE UGIKG 680 J 850 J
BENZO(K)FLUROANTHENE UGIKG 190 210
CHRY SENE UGIKG 430 650
DIBENZO(A,H) ANTHRACENE UGIKG 940 J 1300J
FLUROANTHENE UGIKG 1000 J 1100J
FLUORENE UGIKG <65 <63
INDENO (1,2,3-CD) PYRENE UGIKG <65 <63
NAPHTHALENE UGIKG <320 <320
PHENANTHRENE UGIKG 530 620
PYRENE UGIKG 1200 J 1200J
WATER QUALITY PARAMETERS
pH UNITS 7.9 7.9
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Attachment D

Summary of Analytical Results
OU-7LTO/LTM July 1999 Sampling event
Ellsworth Air Force Base

MW930701 MW 980702 MW980701 MW 980702
ANALYTES UNITS APR 2000 APR 2000 APR 2000 APR 2000
YOCS
ACETONE UG/L R R R R
BENZENE UG/L <10 <10 <10 <10
BROMODICHIL OROMETHANE UG/L <10 <10 <10 <10
BROMOFORM UG/L <10 <10 <10 <10
BROMOMETHANE UG/L <20 <20 <20 <20
2-BUTANONE (MEK) UG/L R R R R
CARBON DISULFIDE UG/L <10 <10 <10 <10
CARBON TETRACHL ORIDE UG/L <10 <10 <10 <10
CHLOROBENZENE UG/L <10 <10 <10 021J
CHLOROETHANE UG/L <20 <20 <20 <20
CHLOROFORM UG/L <10 <10 037J <10
CHLOROMETHANE UG/L <20 <20 <20 <20
DIBROMOCHI OROMETHANE UG/L <10 <10 <10 <10
11-DICHLOROETHANE UG/L <10 <10 <10 <10
12-DICHLOROETHANE UG/L <10 <10 <10 <10
11-DICHLOROETHENE UG/L <10 <10 <10 <10
CIS12-DICHLOROETHYLENE UG/L <0.50 <0.50 <050 <0.50
TRANS 1.2-DICHI OROETHENE UG/L <0.50 <050 <050 <0.50
1.2-DICHL OROPROPANE UG/L <10 <10 <10 <10
CIS-1.3-DICHIL OROPROPENE UG/L <10 <10 <10 <10
TRANS 1.3-DICHL OROPROPENE UG/L <10 <10 <10 <10
ETHYLBENZENE UG/L <10 <10 <10 <10
2HEXANONE UG/L <50 <50 > <50
METHYLENE CHLORIDE UG/L <10 <10 <10 <10
AMETHYL-2-PENTANOE (MIBK) UG/L <50 <50 > <50
STYRENE UG/L <10 <10 <10 <10
1122-TETRACHL OROETHANE UG/L <10 <10 <10 <10
TETRACHLOROETHYL ENE(PCE) UG/L <10 <10 <10 <10
TOLUENE UG/L <10 <10 <10 <10
111LTRICHLOROETHANE UG/L <10 <10 <10 <10
112 TRICHLOROETHANE UG/L <10 <10 <10 <10
TRICHLOROETHYLENE (TCE) UG/L <10 28 33 42
VINYL CHILORIDE UG/L <20 <20 <20 <20
XYLENES TOTAL UG/L <10 <10 <10 <10
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Attachment D

Summary of Analytical Results- Ground Water and Surface Water

OU-8LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW930810 MW930810-
IANALYTES UNITS APR 2000 APR 2000
VOCS
IACETONE UG/L R R
BENZENE UG/L <10 <1.0
BROMODICHLOROMETHANE UG/L <10 <10
BROMOFORM UG/L <10 <10
BROMOMETHANE UG/L <20 <20
2-BUTANONE (MEK) UG/L R R
CARBON DISULFIDE UG/L <10 <10
CARBON TETRACHLORIDE UG/L <10 <10
CHLOROBENZENE UG/L <10 <10
CHLOROETHANE UG/L <20 <20
CHLOROFORM UG/L <10 <10
CHLOROMETHANE UG/L <20 <20
DIBROMOCHLOROMETHANE UG/L <10 <10
1,1-DICHLOROETHANE UG/L <10 <10
1,2-DICHLOROETHANE UG/L <10 <10
1,1-DICHLOROETHENE UG/L <10 <1.0
CIS-1,2-DICHLOROETHYLENE UG/L <0.50 <0.50
[TRANS-1.2-DICHLOROETHENE UG/L <0.50 <0.50
1,2-DICHLOROPROPANE UG/L <10 <10
C1S-1.3-DICHLOROPROPENE UG/L <10 <1.0
[TRANS- 1,3-DICHLOROPROPENE UG/L <10 <10
ETHYLBENZENE UG/L <10 <10
2-HEXANONE UG/L <5.0 <5.0
METHYLENE CHLORIDE UG/L <1.0UJ <1.0UJ
4-METHY L-2-PENTANOE (MIBK) UG/L <5.0 <5.0
STYRENE UG/L <10 <10
1,1,2,2-TETRACHLOROETHANE UG/L <10 <10
[TETRACHLOROETHY LENE(PCE) UG/L <10 <10
TOLUENE UG/L <10 <10
1,1,1-TRICHLOROETHANE UG/L <10 <10
1.1,2-TRICHLOROETHANE UG/L <10 <10
[TRICHLOROETHY LENE (TCE) UG/L <10 28
VINYL CHLORIDE UG/L <20 <20
IXYLENES. TOTAL UG/L <10 <10
EXPLOSIVES
2-AMINO-4,6 DINITROTOLUENE UG/L <0.10 <0.10
4-AMINO-2,6 DINITROTOLUENE UG/L <0.10UJ <0.10UJ
1,3-DINITROBENZENE UG/L <0.10 <0.10
2,4-DINITROTOLUENE UG/L <0.10 <0.10
26-DINITROTOLUENE UG/L <0.25 <0.25
HMX UG/L <0.25 <0.25
NITROBENZENE UG/L <0.25 <0.25
2-NITROTOLUENE UG/L <0.25 <0.25
3-NITROTOLUENE UG/L <0.25 <0.25
U-NITROTOLUENE UG/L <0.25 <0.25
RDX UG/L <0.25 <0.25
ITETRYL UG/L <0.50 <0.50
1,3,5-TRINITROBENZENE UG/L <0.25 <0.25
2,4,6-TRINITROBENZENE UG/L <0.10 <0.10
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Attachment D

Summary of Analytical Results

BG04/BGO5 LTO/LTM April 2000 Sampling Event
Ellsworth Air Force Base

MW93BG04 MW93BG05 MW941144 MW941145 MW941147 MW941148 MW941151 MW96BG0402 MW96BG0403 MW96BG405 | MW96BG0408

IANALYTES UNITS APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000

OCs
1,1 DICHLOROETHANE UG/L <25 0.20J <10 <10 <10 <10 <10 <10 <10 <10 <10
CIS-1,2-DICHLOROETHYLENE UGIL 16 0.20J 031J 0.16J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
[TRANS-1,2-DICHLOROETHANE UGIL 0.75 <0.50 0.16J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
[TETRACHLOROETHY LENE(PCE) UGIL <25 0273 <10 9.7 <10 <10 <10 <10 <10 <10 <10
1,1,1-TRICHLOROETHANE UG/L <25 23 <10 <10 <10 <10 <1.0 <10 <1.0 <10 <10
[TRICHLOROETHANE UGIL 110 5.2 34 21 <10 15 <10 0.48J 0.32J 11 14

INYL CHLORIDE <5.0 <2.0 <2.0 <20 <20 <2.0 <20 <2.0 <20 <2.0 <20




Attachment D

Summary of Analytical Results

BG04/BG05 LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW96BG0411 MW96BG0411- MW96BG0419 MW96BG0420 MW96BG0422 MW96BG0425 MW96BG0427 MW972407 MW972408 MW97BG0401
DUP

ANALYTES UNITS APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000
VOCS
1,1-DICHLOROETHANE UG/L <10 <10 0.36J 0.30J 0.46J <1.0 0.38J <1.0 0.13J <10
CIS-1,2-DICHLOROETHYLENE UG/L <0.50 <0.50 0.21J 0.38J 0.19J <0.50 0.14J <0.50 0.15J <0.50
TRANS-1,2-DICHLOROETHENE UG/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
TETRACHLOROETHYLENE (PCE) UG/L <10 <10 0.47J 0.78J 0.95)J <1.0 0.83J <1.0 17 <10
1,1,1-TRICHLOROETHANE UGI/L <10 <1.0 42 31 36 <10 24 <10 0.527J <10
TRICHLOROETHYLENE (TCE) UG/L 15 14 89 14 11 17 8.6 0.66J 11 16
VINYL CHLORIDE UG/L <20 <20 <20 <20 <20 <20 2 <20 <20 <20
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Attachment D

Summary of Analytical Results

BG04/BG05 LTO/LTM April 2000 Sampling Event
Ellsworth Air Force Base

MW97BG0503 MW982419 MW982420 MW982421 MW982422 MW98BG0501 MW98BG0501- MW98BG0502 MW99BG0501
DUP

ANALYTES UNITS APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000
VOCS
1,1 DICHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
CIS-1,2-DICHLOROETHYLENE UG/L 0.30J <0.50 <0.50 <0.50 <0.50 0.95 0.81 <0.50 <0.50
TRANS-1,2-DICHLOROTHENE UG/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
TETRACHLOROETHY LENE(PCE) UG/L 6.1 <10 <10 <1.0 11 8.9 8.3 <10 <10
1,1,1-TRICHLOROETHANE UG/L <1.0 <1.0 <1.0 <1.0 0.33J <1.0 <1.0 <1.0 <1.0
TRICHLORETHY LENE(TCE) UG/L 8.3 <10 <10 <1.0 51 173 16J 13 13
VINYLCHLORIDE UG/L <20 <20 <20 <20 <20 <20 2 <20 <20
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Attachment D

Summary of Analytical Results
OU-11 LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW930905 | MW930906 | MWo30911 | Mw930o11- | mMwesz101 | Mweze102 | Mwe32102- | Mwo32103 | Mwo41103 | Mwes1103- | Mwesr107 | Mwe41113 | Mweo41116 | Mwo4l1l
UNITS | APR2000 | APR2000 | APR2000 | APR2000 | APR 2000 APR 2000 APR2000 | APR2000 | APR2000 | APR2000 | APR2000 | APR2000 | APR2000 | APR 200(

ANALYTES

PETROLEUM HYDROCARBONS

GRO UGIL 49 <120 34 <26 UJ <25UJ <25 <25 <25UJ

DRO UG/L <100 <100 <100 <100 <100 <100 <100 <100

BTEX UGIL

BENZENE UGIL <0.50 <25 12 0.99 <0.50 <0.50 <050 <0.50

ETHYLBENZENE UGIL <0.50 <25 <050 <0.50 <0.50 <050 <0.50 <0.50

TOLUENE UGIL <0.50 <25 <050 UJ <0.50UJ <050 UJ <050 UJ <0.50 UJ <050 UJ

XYLENES, TOTAL UGIL <052 UJ <25 <0.50 <0.50 <0.50 <050 <0.50 <0.50

\VOCS

1,1-DICHLOROETHANE UGIL 0.60J <20 0.77J 0.75J <10 <10 <10 <10 <200 <200 <10 <6.7 <25 <10

CIS-1,2-DICHLOROETHY LENE UGIL 46 0.91J 45 40 <0.50 <0.50 <0.50 <0.50 <100 <100 <0.50 94 43 39

TRANS-1,2-DICHLOROETHENE UGIL <050 0.32J 13 11 <0.50 <050 <0.50 <0.50 <100 <100 <0.50 <33 77 0.28J

TETRACHLOROETHYLENE(PCE | UGIL 0.24] 0.61J <1.0 <20 <10 <10 <10 <1.0 <200 <200 <10 <6.7 <25 <10

1,1,1-TRICHLOROETHANE UGIL <10 0.46J <10 <20 <10 <1.0 <10 <10 <200 <200 <10 <6.7 <25 <10

TRICHLOROETHY LENE (TCE) UGIL 22 120 15 137 <10 <10 <10 <1.0 6300 6000 13 240 13 <1.0

VINYL CHLORIDE UG/L <2.0 <4.0 <2.0 <4.0 <2.0 <2.0 <2.0 <2.0 <400 <400 <2.0 <13 <5.0 <2.0
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Attachment D

Summary of Analytical Results

OU-11LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW941120 | MW941127 | MW941140 | MW941142 | MW941143 | MW95FRA0101 |MW95FRAQ102 | MW97SD02 | MW97SD5001 | MW97SDP1101 | MW97SDP1102 | MW97SD02

UNITS APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000
ANALYTES
PETROLEUM HYDROCARBONS
GRO UG/L <29UJ <25 <25UJ <25 120 89J <25UJ
DRO UG/L <100 <100 <100 <100 <100 <100 <100
BTEX UG/L
BENZENE UG/L 024 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
ETHYLBENZENE UG/L <0.50 UJ <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
TOLUENE UG/L <0.50UJ <0.50UJ <0.50 UJ 0.092J 0.34J 0.12J <0.50 UJ
XYLENES, TOTAL UG/L <0.50UJ <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
VOCS
1,1-DICHLOROETHANE UG/L 0.74J <10 <10 <10 <10 <10 <10 <10 <1.0 <10 <10 <1.0
CIS-1,2-DICHLOROETHYLENE UG/L 26 14 <0.50 <0.50 0.22J <0.50 0.14J <0.50 <0.50 0.26J <0.50 <0.50
TRANS-1,2-DICHLOROETHENE UG/L 15 <5.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
TETRACHLOROETHY LENE(PCE) UG/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <1.0 <1.0
1,1,1-TRICHLOROETHANE UG/L 0.72J <10 <10 <10 <10 <10 <10 <10 <1.0 <10 <10 <1.0
TRICHLOROETHYLENE (TCE) UG/L 35 540 <10 <1.0 16 18 <10 <1.0 0.35J 24 <10 <1.0
VINYL CHLORIDE UG/L <20 <20 <2.0 <20 <20 <20 <20 <20 <20 <20 <2.0 <2.0
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Attachment D

Summary of Analytical Results

FRA LTO/LTM April 2000 Sampling Event
Ellsworth Air Force Base

MW89CP11 MW89CP12 MW89CP12- MW930902 MW930903 MW930907 MW932105 MW93CP04 MW93CP11 MW95FRA0101
DUP

ANALYTES UNITS APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000 APR 2000
PETROLEUM HYDROCARBONS
GRO UG/L 32007 3700 3100J 130 <25 320 <25 <25UJ 83J <25
DRO UG/L 700 1600 1400 <100 <100 <100 <100 <100 <100 <100
BTEX
BENZENE UG/L 4403 417 221 0.098J <0.50 0.58 <0.50 <0.50 50 <0.50
ETHYLBENZENE UG/L 59J 210 180J <0.50 <0.50 <0.50 <0.50 <0.50UJ <25 <0.50
TOLUENE UG/L <12UJ <50 <55UJ 13 <0.50 UJ 21 <0.50 UJ <0.50UJ <25UJ <0.50UJ
XYLENES, TOTAL UG/L 330J 400 350J <0.50 <0.50 <1.2UJ <0.50 <0.54UJ <25 <0.50
VOCS
1,1-DICHLOROETHANE UG/L <1.0
CIS-1,2-DICHLOROETHYLENE UG/L <0.50
TRANS-1,2-DICHLOROETHENE UG/L <0.50
TETRACHLOROETHY LENE(PCE) UG/L <1.0
1,1,1-TRICHLOROETHANE UG/L <1.0
TRICHLOROETHYLENE (TCE) UG/L 18
VINYL CHLORIDE UG/L <2.0
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Attachment D

Summary of Analytical Results

FRA LTO/LTM April 2000 Sampling Event
Ellsworth Air Force Base

MW95FRA0102 MW95FRA0401 MWO95FRA0402
ANALYTES UNITS APR 2000 APR 2000 APR 2000
PETROLEUM HYDROCARBONS
GRO UG/L 120 2407 170
DRO UG/L <100 180 110
BTEX
BENZENE UG/L <0.50 0547 26
ETHYLBENZENE UG/L <0.50 153 4.4
TOLUENE UG/L <0.50 UJ <0.50 <0.50
XYLENES, TOTAL UG/L <0.50 821 <0.58 UJ
VOCS
1,1-DICHLOROETHANE UG/L <10
CIS-1,2-DICHLOROETHYLENE UG/L 0.14J
TRANS-1,2-DICHLOROETHENE UG/L <0.50
TETRACHLOROETHY LENE(PCE) UG/L <10
1,1,1-TRICHLOROETHANE UG/L <10
TRICHLOROETHYLENE (TCE) UG/L <10
VINYL CHLORIDE UG/L <20
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Attachment D

Summary of Analytical Results

OU-12 LTO/LTM April 2000 Sampling Event

Ellsworth Air Force Base

MW931201-
MW931201 g
[ANALYTES UNITS APR 2000 APR 2000
ocs
JACETONE UG/L R
BENZENE UG/L <1.0
[BROMODICHLOROMETHANE. UG/L <1.0
[BROMOFORM UG/L <1.0
BROMOMETHANE. UG/L <20
p-BUTANONE (MEK) UG/L R
ICARBON DISULFIDE UG/L <1.0
ICARBON TETRACHLORIDE. UG/L <1.0
ICHLOROBENZENE UG/L <1.0
ICHLOROETHANE UG/L <20
ICHLOROFORM UGIL <1.0
ICHLOROMETHANE UG/L <20
DIBROMOCHLOROMETHANE. UG/L <1.0
[L1-DICHLOROETHANE. UG/L <1.0
[12-DICHLOROETHANE. UG/L <1.0
[ 1-DICHLOROETHENE UG/L 0.65J
ICIS-1.2-DICHLOROETHY LENE, UG/L 93
[TRANS 1.2-DICHLOROETHENE UG/L <0.50
[12-DICHLOROPROPANE UGIL <1.0
CIS-1.3-DICHL OROPROPENE UG/L <1.0
[TRANS 1.3-DICHLOROPROPENE UG/L <1.0
[ETHYLBENZENE UG/L <1.0
p-HEXANONE UG/L <50
IMETHY LENE CHLORIDE. UG/L <1.0
-METHYL-2-PENTANONE (MIBK) UG/L <50
STYRENE. UG/L <1.0
[L1.22- TETRACHLOROETHANE UG/L <1.0
[TETRACHLOROETHY LENE(PCE) UG/L 0.25]
[TOLUENE UG/L <1.0
[L11-TRICHLOROETHANE UG/L <1.0
[L.1 2-TRICHLOROETHANE UG/L <1.0
[TRICHLOROETHYLENE (TCE) UG/L 9.7
INYL CHLORIDE UG/L <2.0
XY LENES_TOTAL UG/L <1.0
UG/L
PAHS UG/L
JACENAPHTHENE UG/L <1.0 <10
ACENAPHTHYLENE UG/L <1.0 <10
ANTHRACENE UG/L <0.10 <0.10
BENZO(A)ANTHRACENE. UG/L <0.10 <0.10
BENZO(A)PYRENE UG/L <0.10 <0.10
BENZO(B)FLUORANTHENE UG/L <0.10 <0.10
BENZO(G,H,)PERYLENE UG/L <0.20 <0.20
[BENZO(K)FLUORANTHENE. UG/L <0.10 <0.10
ICHRY SENE UGIL <0.20 <0.20
DIBENZ(A H)ANTHRACENE UG/L <0.20 <0.20
FLUORANTHENE UG/L <0.20 <0.20
[FLUORENE UG/L <0.20 <0.20
[NDENO(1.2,3-C.D)PY RENE UG/L <0.20 <0.20
NAPTHALENE UG/L <1.0 <10
PHENANTHRENE UG/L <0.20 0.063J
PYRENE UGI/L <0.20 <0.20
ATER QUALITY PARAMETERS
[TOTAL DISSOLVED SOLIDS MG/L 1200
ICHLORIDE (ASCL) MG/L 3507
ISULFATE (AS SO4) MGIL 513J
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APPENDIX B

PUBLIC NOTICE OF 5-YEAR REVIEW



ADVERTISEMENT IN RAPID CITY JOURNAL
JUNE 6, 7, AND 8, 2000

J-Year Review &
Environmental Community Relations Plan Update

The Ellworth AFB Evtvirorhmantal Resioration Teem a3ks ...

O Do you fead our ervircamentyl clodnup
afewts dew vffeciive?

O D4 you have sny comoes sboul
LN CieanRGp aRoris?

0 How zan we bettar ioem you
At our claanup efaris ?

We're cangucting a 5 Year Review of the emdrenmenial el memedees That are currsrthy in
place ot 1he bade o ensure they're ol pratecting peaple ond the emvnanmant.

Tt Hhuy work, we need to hear from iecol keodeuners ond residents wha have bezn directty
mpocted by the buse's amartmnentol cheomp of forts. comtractora imolved in 1he cleomu work,
It af ficals and omy ofher interested parties wha ain thea Lghd on the cffectiveness of The
selecied remesier.

We're olw upinting pur Emirermestal Commumty Aelotians Plun. Comemunty mper wilk R
cle Fesrrranee of oy gaps exiet oo pubic sertrench gnd cammunication programs,
improwements com b made o necded.

Pubhe ingnrt mnll be incorpormindg Into sepirte meports for sach of theme efforts, ond an
anncuncement will b made nham they'ne availabbe for pulhc weming,

Interviews will be oonducted batwess Jurs 25 and Jure 28 Wi con do Hem by phang o in
prgat If yowiop sHtenested ph pordiipeting, phoche coll 2 Lt Kallie Cuinn of the 20™ Bamb
Wing Puble #{f o (W fice (505 2855068,

Gail os by Juse 1910 5at up an interviaw thne!
War'ch Bice fo hear from youl




APPENDIX C

COPY OF BASE CONTINUING ORDER



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 28™ BOMB WING (ACC)
ELLSWORTH AIR FORCE BASE, SOUTH DAKOTA

30 JuN 2000
MEMORANDUM FORDISTRIBUTIONF& T

FROM: 28 BW/CC
SUBJECT: Land Use Restrictions at Environmental Restoration Sites

1. In 1990, Ellsworth AFB was placed on the Environmental Protection Agency’s (EPA)
National Priority List because of soil and ground water contamination caused by past work
practices. 1n 1992, a Federal Facilities Agreement was signed with the EPA and State
Department of Environmental and Natural Resources that divided the base in to 12 operable
units.

2. The attachments summarize the existing restrictions and hazards on each of the 12 operable
unitson base. A copy of the original Continuing Order with a map indicating the location of
each operable unit on baseis at attachment 1. Attachment 2 summarizes the specific restrictions
of each operable unit. Attachment 3 delineates the requirement for construction waivers at all
restoration program sites. Any violation of these restrictions subjects the base to fines and
stipulated penalties.

3. Please be advised that the attached order continues to be in effect and must be strictly
adhered to by all Ellsworth AFB personnel and contractors.

4. If there are any questions, please contact Mr. Dell Petersen at extension 5-2675.

EDWARDA RICEJR @({nel USAF
Commander

Attachments:

1. 28 BW/CV Memo, 27 Aug 97

2. Operating Unit Restrictions

3. Construction Waiver Memo, 6 Dec 96
4. OU8 Action Plan

Global Power For Amenica
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OuU-3

The selected alternative, capping, includes the following major components:

. Placing a soil cover capable of sustaining perennial vegetation, over the landfill area
. A pre-design study to examine the need for landfill gas control measures
. Institutional controlsfor the landfill area
. Long-term ground-water monitoring, and long-term maintenance of soil cover
OuU-4
The selected alternative for the landfill, soil cover, includes the following major components:
. Institutional controlsfor the landfill area
. Placing a soil cover capable of sustaining perennia vegetation over the landfill area
. Landfill gas monitoring and passive collection system, as necessary
. L ong-term monitoring and maintenance

The selected alternative for the ground water, pump and treat, includes the following major
components:

. Continued operations of the interim remedial action (IRA) which consists of removal
and treatment of contaminated ground water

. Installation of recovery trenches and/or additional extraction wellsto be added to the
existing IRA ground-water recover system.
. Treatment of removed ground water at the treatment plant built for the IRA

. Discharge of treated ground water to a surface water drainage, to the Base wastewater
treatment plant, or by underground injection

OuU-5
The selected alternative, Covering, includes the following major components:
. Placing a soil cover capable of sustaining perennial vegetation over the landfill are
. Ingtitutional controls for the landfill area
. L ong-term ground-water monitoring; and long-term maintenance of soil cover
OuU-6
The selected alternative, capping, includes the following major components:
. Placing a soil cover capable of sustaining perennia vegetation over the landfill area
. Modification of storm-water discharge point and drainage

portion of OU-9. Remediation of other areas where soil and/or ground water is contaminated by
petroleum will be performed in compliance with State of South Dakota regulations.
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Ou-10

Based on the finding of no unacceptable risk to human health and the environment, remediation is not
warranted for OU-10. Remediation of soils and/or ground water contaminated by petroleum will be
performed under the State of South Dakota regulations.

Ou-11

OU-11 has been divided into two areas. Arealisthe South Docks Study Area, and Area 2 isthe BG04
and BGO5 Study Areas.

The selected aternative for Area 1, Ground-Water Extraction and Treatment with Containment,
includes the following major components:;
. Ground-water removal and treatment in the South Docks Study Area

. On-base containment of ground water containing contaminants at concentrations above
Federal Maximum Contaminant Levels (MCLS) and State of South Dakota Ground-
Water Quality Standards.

. Institutional controls and long-term monitoring

The selected alternative Area 2, Ground-Water Containment/Extraction and Treatment, includes the
following major components:

. Ground-water removal and treatment along the northeast base boundary and at areas of
high contaminant concentrations on base

. Natural attenuation of low contaminant concentration areas, primarily off-base
. Alternative water supply to residents affected by contamination coming from the base
. Additional investigation to determine the eastern extent of off-base ground-water

contamination

. Institutional controls and long-term monitoring

OU-12

The selected alternative, capping, includes the following major components:
. Placing a soil cover capable of sustaining perennial vegetation over the hardfill area
. Pre-design study to identify the source of methane and examine the need for hardfill

gas control measures, and evaluate the need for erosion control measures along the
stream adjacent to the hardfill areas

. Institutional controls for the hardfill areas

. L ong-term monitoring
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DEPARTMENT OF THE AIR FORCE

AIR COMBAT COMMAND CIVIL ENGINEER SQUADRON
LANGLEY AIR FORCE SASE, VIRGINIA

06 DEC 1398
MEMORANDUM FOR DISTRIBUTION
FROM:  HQ ACC/CEV
129 Andrews Street Ste 102
Langley AFB VA 23665
SUBJECT : Construction Waiver Requests for Installation Restoration

Program (IRP) Sites

1. Reference: Air Force Instruction (AFl) 32-1021, 12 May 94,
Planning and Programming of Facility Construction Projects.

2. This letter is to provide clarification of the ACC policy
regarding construction on IRP sites. Even though AFl 32-1021
primarily addresses MILCON projects, the waiver described below
should be used for any type of construction activity on or near IRP
sites. The warner process is designed to ensure risks to human health
and the environment are considered before the start of construction
projects.

3. A problem developed recently when a request for waiver was
approved for an FY96 MILCON project based on the assumption the site
should be remediated before the actual start of construction. This
conditional approval gave the construction agency the go-ahead to
continue design and contracting actions. unfortunately the MILCON
project was moved forward to FY95, while the IRP project slipped a
year. The result was the MILCON was ready to go out on the street for
bids and the IRP cleanup was not under contract (in fact, the
Remedial Investigation/Feasibility Study (RI1/FS) had not started).

4. In another recent instance, a chain link fence was constructed
across an IRP site. The fence must now be removed to accomplish an
IRP remedial action. The project was net coordinated through the
environmental flight.

5. Written waiver for construction requests on an IRP site should be
sent from the Base Civil Engineer to HQ ACC/CEV, copy ACC CES/ES.
Waiver requests should be submitted for closed IRP sites as well as
active sites. The waiver request should include the following
information:

a. description of the proposed construction.

b. The IRP site number.

c. The expected impact of the proposed construction on the site.

d. Information regarding whether or not regulatory agencies have
been contacted regarding the proposed construction.
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OU-8 ACTION PLAN

1. Strategy: Torestore the Operable Unit (OU) 8 site quickly toits original configuration under the
approval of South Dakota Department of Environment and Natural Resources and the Environmental
Protection Agency (EPA), ensuring safety to the site and personnel. To implement a program that will
ensure all Restoration sites on base comply with the Record of Decision (ROD) as signed by the Wing
Commander.

2. Status: On 26 August 99, 16 pieces of dynamite that were exuding nitroglycerin were destroyed on
the old Explosives Ordnance Disposal (EOD) Range, creating 2 pits approximately 8 feet in diameter,
and 3 feet deep. Later, two more emergency detonations occurred, on 26 Aug 99 to destroy additional
leaking dynamite, and on 28 Sep 99, a ground burst projectile simulator and an M-18 smoke grenade
that dud fired during atraining exercise. The detonations damaged the landfill cap that is part of OUS8.
Late on 5 Oct 99, CEV identified the craters and immediately began notifications up the chain of
command. ACC, EPA and state officials were notified on 6 Oct 99.

3. Action Items

Repair Site

3.1 Obtain funding and contract to restore site

3.2 Develop sampling plan and repair plan

3.3 Collect samples of site and restore to original design condition

Improvement Process
3.4 Construct fence around OU-8 boundary, limiting all future access
3.4.1 Survey fence location
3.4.2 Obtain digging permit
3.4.3 Submit work request
3.4.4 Instal fence
3.5 Install signson OU8 fence similar to those on other OU's that state, "Closed, No Access,
Contact 385-2680"
3.6 Preidentify alocation on base for emergency disposal of ordnance
3.7 Update EOD Team Chief Checklist to include notification requirements and a map of
approved disposal area
3.8 Update CEV Spill Binder to include checklist that identifies notification requirements and a
map of approved disposal area
3.9 Redistribute copy of standing order
3.9.1 Redistribute original copy of standing order with cover letter by Col P.
3.9.2 Redistribute standing order with updated policy letters with every new WG/CC
3.10 Provide training to a1128 CES Flight Chiefs, 28 CES/CEO Superintendents, and 28 CES
heavy equipment operators
3.11 Provide awarenesstraining to all " On-Scene Commanders'

AR 4



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS 28TH BOMB WING (ACC)
ELLSWORTH AIR FORCE BASE, SOUTH DAKOTA

30 JUN 2000

MEMORANDUM FORDISTRIBUTIONF& T
FROM: 28 BW/CC
SUBJECT: Land Use Restrictions at Environmental Restoration Sites

1. In 1990, Ellsworth AFB was placed on the Environmental Protection Agency's (EPA) National
Priority List because of soil and ground water contamination caused by past work practices. 1n 1992, a
Federal Facilities Agreement was signed with the EPA and State Department of Environmental and
Natural Resources that divided the base in to 12 operable units.

2. The attachments summarize the existing restrictions and hazards on each of the 12 operable units
on base. A copy of the original Continuing Order with a map indicating the location of each operable
unit on baseis at attachment 1. Attachment 2 summarizes the specific restrictions of each operable
unit. Attachment 3 delineates the requirement for construction waivers at all restoration program sites.
Any violation of these restrictions subjects the base to fines and stipulated penalties.

3. Please be advised that the attached order continuesto be in effect and must be strictly adhered to

by
al Ellsworth AFB personnel and contractors.

4. If there are any questions, please contact Mr. Dell Petersen at extension 5-2675.

EDWARD A. RICE, JR CoI@Q/USAF
Commander

Attachments:

1. 28 BW/CV Memo, 27 Aug 97

2. Operating Unit Restrictions

3. Construction Waiver Memo, 6 Dec 96
4, OU8 Action Plan
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OuU-3
The selected aternative, capping, includes the following major components:
e Placing asoil cover capable of sustaining perennial vegetation, over the landfill area
* A predesign study to examine the need for landfill gas control measures
* Institutional controlsfor the landfill area
e Long-term ground-water monitoring, and long-term maintenance of soil cover
ou-4
The selected alternative for the land a. soil cover, includes the following major components:
* Institutional controlsfor the landfill area
»  Placing asoil cover capable of sustaining perennial vegetation over the landfill area
e Landfill gas monitoring and passive collection system. as necessary
e Long-term monitoring and maintenance
The selected aternative for the ground water, pump and treat, includes the following major

components:

e Continued operation of the interim remedial action (IRA) which consists of removal and
treatment of contaminated ground water

» Installation of recovery trenches and/or additional extraction wells to be added to the existing
IRA ground-water recovery system

»  Treatment of removed ground water at the treatment plant built for the IRA

»  Discharge of treated ground water to a surface water drainage, to the Base wastewater
treatment plant, or by underground infection
OuU-5

The selected aternative, Covering, includes the following major components:
» Placing asoil cover capable of sustaining perennial vegetation over the landfill area
* Institutional controlsfor the landfill area
»  Long-term ground-water monitoring; and, long-term maintenance of soil cover
OU-6
The selected aternative, capping, includes the following major components:
» Placing asoil cover capable of sustaining perennial vegetation over the landfill area

*  Maodification of storm-water discharge point and drainage

Z 70FS
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portion of OU-9 Remediation of other areas where soil and/or ground water is contaminated by
petroleum will be performed in compliance with State of South Dakota regulations.

OuU-10

Based on the findings of no unacceptable risk to human health and the environment, remediation is not
warrranted lor OU-10. Remediation of soils and; or ground water contaminated by petroleum will be
performed under the State of South Dakota regulations.

Ou-11

OU-11 has been divided into two areas. Area 1 is the South Docks Study Area, and Area 2 isthe BG04
and BGO5 Study Areas.

The selected dternative for Area 1, Ground-Water Extraction and Treatment with Containment,
includes the following major components:

»  Ground-water removal and treatment in the South Docks Study Area

*  On-base containment of ground water containing contaminants at concentrations above
Federal Maximum Contaminant Levels (MCLSs) and State of South Dakota Ground-Water
Quality Standards

e Institutional controls and long-term. monitoring

The selected dternative for Area 2, Ground-Water Containment/Extraction and Treatment, includes the
following major components:

e Ground-water removal and treatment along the northeast base boundary and at areas of high
contaminant concentrations on-base

*  Natural attenuation of low contaminant concentration areas, primarily off-base
»  Alternative water supply to residents affected by contamination coming from the base

»  Additional investigation to determine the eastern extent of off-base ground-water
contamination

e Institutional controls and long-term monitoring
OuU-12
The selected aternative, capping, includes the following major components:
»  Placing asoil cover capable of sustaining perennial vegetation over the hardfill area
*  Pre-design study to identify the source of methane and examine the need for hardfill gas
control measures, and evaluate the need for erosion control measures along the stream
adjacent to the hardfill areas

. Institutional controlsfor the hardfill areas

e Long-term monitoring
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DEPARTMENT OF THE AIR FORCE

AIR COMBAT COMMAND CIVIL ENGINEER SQUADRON
LANGLEY AIR FORCE SASE, VIRGINIA

MEMORANDUM FOR DISTRIBUTION

06 DEC 1398
FROM:  HQ ACC/CEV
129 Andrews Street Ste 102
Langley AFB VA 23665
SUBJECT : Construction Waiver Requests for Installation Restoration

Program (IRP) Sites

- Reference: Air Force Instruction (AFl) 32-1021, 12 May 94,
Planning and Programming of Facility Construction Projects.

. This letter is to provide clarification of the ACC policy
regarding construction on IRP sites. Even though AFl 32-1021
primarily addresses MILCON projects, the waiver described below
should be used for any type of construction activity on or near IRP
sites. The warner process is designed to ensure risks to human health
and the environment are considered before the start of construction
projects.

- A problem developed recently when a request for waiver was
approved for an FY96 MILCON project based on the assumption the site
should be remediated before the actual start of construction. This
conditional approval gave the construction agency the go-ahead to
continue design and contracting actions. unfortunately the MILCON
project was moved forward to FY95, while the IRP project slipped a
year. The result was the MILCON was ready to go out on the street for
bids and the IRP cleanup was not under contract (in fact, the
Remedial Investigation/Feasibility Study (RI1/FS) had not started).

- In another recent instance, a chain link fence was constructed
across an IRP site. The fence must now be removed to accomplish an
IRP remedial action. The project was net coordinated through the
environmental flight.

- Written waiver for construction requests on an IRP site should be
sent from the Base Civil Engineer to HQ ACC/CEV, copy ACC CES/ES.
Waiver requests should be submitted for closed IRP sites as well as
active sites. The waiver request should include the following
information:

a. description of the proposed construction.

b. The IRP site number.

c. The expected impact of the proposed construction on the site.

d. Information regarding whether or not regulatory agencies have
been contacted regarding the proposed construction.
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OU-8 ACTION PLAN

1. Strategy: Torestore the Operable Unit (OU) 8 site quickly to its original configuration under the
approval of South Dakota Department of Environment and Natural Resources and the Environmental
Protection Agency (EPA), ensuring safety to the site and personnel. To implement a program that will
ensure all Restoration sites on base comply with the Record of Decision (ROD) as signed by the Wing
Commander.

2. Status: On 26 August 99, 16 pieces of dynamite that were exuding nitroglycerin were destroyed on
the old Explosives Ordnance Disposal (EOD) Range, creating 2 pits approximately 8 feet in diameter,
and 3 feet deep. Later, two more emergency detonations occurred, on 26 Aug 99 to destroy additional
leaking dynamite, and on 28 Sep 99, a ground burst projectile simulator and an M-18 smoke grenade
that dud fired during atraining exercise. The detonations damaged the landfill cap that is part of OUS8.
Late on 5 Oct 99, CEV identified the craters and immediately began notifications up the chain of
command. ACC, EPA and state officials were notified on 6 Oct 99.

3. Action Items:

Repair Site

3.1 Obtain funding and contract to restore site

3.2 Develop sampling plan and repair plan

3.3 Collect samples of site and restore to original design condition

Improvement Process
3.4 Construct fence around OU-8 boundary, limiting all future access
3.4.1 Survey fence location
3.4.2 Obtain digging permit
3.4.3 Submit work request
3.4.4 Instal fence
3.5 Install signson OU8 fence similar to those on other OU's that state, "Closed, No Access,
Contact 385-2680"
3.6 Preidentify alocation on base for emergency disposal of ordnance
3.7 Update EOD Team Chief Checklist to include notification requirements and a map of
approved disposal area
3.8 Update CEV Spill Binder to include checklist that identifies notification requirements and a
map of approved disposal area
3.9 Redistribute copy of standing order
3.9.1 Redistribute original copy of standing order with cover letter by Col P.
3.9.2 Redistribute standing order with updated policy letters with every new WG/CC
3.10 Provide training to a1128 CES Flight Chiefs, 28 CES/CEO Superintendents, and 28 CES
heavy equipment operators
3.11 Provide awarenesstraining to all " On-Scene Commanders'
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Ellsworth Air Force Base
Final 5 Year Review

5-Year Review Interviews

In June 2000, a representative from L.S. EPA, Region VI, and a representative from the Ellsworth AFB Public
Affairs Office interviewed 11 people to get their impressions of how the environmental cleanup work at Ellsworth
AFB isgoing. Theintervieweeswere also asked about their impressions of health risks associated with the various
cleanup sites, the effectiveness of Ellsworth AFB's public outreach efforts, and impacts, if any, that construction
activities related to the cleanup effort are having on the local community.

The interviewees included the Ellsworth AFB project manager from Earth Tech, the primary contractor for the
environmental cleanup work at the base; the community co-chair of the Ellsworth AFB Restoration Advisory Board;
the current and former mayors of the City of Box Elder; a professor from the South Dakota School of Mines &
Technology; two members of BECOME (Box Elder Citizens on Monitoring the Environment); and four property
owners residents directly impacted by contaminated ground water plumes southwest and northeast of the base.

Overall Impressions of the Project. Across the board, interviewee impressions of the project are positive. All
interviewees said they feel the Air Force has made every effort to proactively and expeditiously address the
environmental problems at Ellsworth AFB.

Property ownerg/residents impacted by the contaminated ground water plumes southwest and northeast of the base
are pleased with the Air Forces efforts to run clean water lines out to their properties'residences. Early on in the
project, there were problems with contract workers entering properties without prior coordination with the property
ownersresidents. However, that problem was addressed and corrected as soon as Ellsworth environmental cleanup
officials were informed of the problem. Another concern expressed about the water line construction involves
post-construction restoration of landscaping on the impacted properties. Ellsworth environmental cleanup officials
have made a list of property owner concerns, and arrangements are being made for correcting the landscaping
problems (reseeding lawns, restoring condition of drainage ditches. etc.)

Identified Concerns: 1. Inadequate post-construction restoration of off-Base properties
following installation of remedial action systems and/or water lines.

Overall Impressions of Health Risks. Three interviewees said they're confident the Air Force is doing a good job
of quickly addressing the most significant health risks as they are identified. Health risks and remedial actionsthese
interviewees mentioned include identifying the extent of contaminated ground water plumes and installing treatment
systems to remove contaminants; capping of landfillsto prevent exposureto and infiltration of landfill contaminants
to ground water; removal of low-level radiological waste and removal of buried Chemical Agent Instruction Sets
found during construction work at Operable Unit 2.

Two interviewees expressed concerns about environmental problemson the base, particularly in the North and South
Docks areas and the old auto hobby shop site. They said it appears the Air Force has focused more attention and
resources on contamination that hasimpacted peopl e beyond the base'sboundaries. They want assurancesintheform
of publicinformation that show the Air Forceis putting the samelevel of attention and resourcestoward the problems
within the base boundaries, particularly in the area of contaminated ground water plumes on base. They also want
information on the status of underground storage tank removal actions on the base.

Two other interviewees said they feel that reports of many of the health risks associated with environmental problems
at the base are "overblown."

One of these interviewees who has a technical background submitted the following written comment:

"We know that ground water takes a long time to clean up once it has been contaminated. At Ellsworth, shallow
alluvial deposits on top of the Pierre Shale help control the spread of contaminants deeper than
perhaps 30 feet. But the AOC 24 Plume (east of Ellsworth AFB) has spread about 5 miles to the east ... One of the
things | keep wondering about is if it's worth the expense of recovering every little bit of TCE

1 September 2000



Ellsworth Air Force Base
Final 5 Year Review

(trichloroethene). We can keep trying to recover it for decades. Somecriteria needsto be developed to establish just
when it's time to forget about cleaning up the contaminants at Ellsworth AFB. "

This interviewee further suggested that the Ellsworth Environmental Cleanup Team establish a dissolved
concentration limit to volume of ground water ratio that will help them decide when its time to safely stop cleaning
the contaminated ground water.
Identified Concerns. 1. Perception of therisk to human health and the environment by Base neighbors
varies. Off-Base contamination has been major focus of public out reach.

2. Cleanup effortsmay take considerabletimeand it may not really cost effective
or necessary to remove all the TCE from the groundwater.

Effectiveness of Ellsworth AFB's Public Outreach Efforts. All the interviewees give the Air Force "high marks"
for keeping local community members informed via public meetings, mailings and one-on-one contact. However,
they agreethat at this point in the cleanup work, the frequency of public meetings should be scaled back. Thisisdue
to anotabl e decrease in new information as the program has progressed from investigationsto actual construction of
remediation systems.

Oneinterviewee expressed disappointment with the public's general lack of desire to become involved. He wrote,
"Ellsworth ,AFB has spent a lot of money on the cleanup, and as far as |'m concerned, (the Air Force) has done a
good job at making documents available to the public ... My biggest disappointment is that the public rarely takes
the time to read the documents and make informed comments. They seem to talk (amongst) themselves in terms of
vicious rumors and exaggerated concerns. There's probably no way to correct this. " However, he suggested that
weekend public tours of the cleanup sites may help.

Oneinterviewee said that getting timely answers to his questions was a problem early on, but he added that the flow
of information improved significantly once construction work got under way.

Identified Concerns: 1. Lack of public'sinterest in program.

Impacts of Environmental Cleanup Construction Work on Local Community. Two interviewees expressed
concerns about the Air Force's agreement with the City of Box Elder that turns over water supplier responsibilities
for 68 property owners/residents impacted by ground water contamination northeast of the base.

Prior to discovery of the contaminated ground water plume, these property owners/resi dents used water from private
wells. Once the plume boundaries were clearly defined and the contamination source was positively linked to
Ellsworth AFB, the Air Force took action to construct a water main from the base for hooking the impacted
properties/residences up to a clean drinking water source. Others living in an established buffer zone outside the
plume area were asked to stop using their private wells due to the impact that operating those wells could have on
changing the size and shape of the plume. In exchange for doing so, the Air Force also offered to hook their
properties/residences up to the base water main. Individua agreements were negotiated with each property
owner/resident. A key element of these agreements concerns' predetermined daily water use amounts that the Air
Force will pay for. Usage beyond the predetermined amounts specified in the agreements will be paid for by the
property owner/resident.

Because Air Force regulations discourage Air Force bases from providing utilities, the Air Force negotiated an
agreement with the City of Box Elder for the city to take on the water supplier responsibilities for the northeast
property owners/residents. The city completed construction of anew, larger capacity water tower in August 2000,
and construction of water lines to reach the northeast property owners is currently under way.
The Air Force contributed $217,154 to the $630,000 project that Air Force and city government
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Ellsworth Air Force Base
Final 5 Year Review

officialsbelieve presentsa"win win" situation for the Air Force and the city. The Air Forcewill get out of the water
supplier business and the city gains additional water revenue from 68 new customers.

The concerns expressed by the two interviewees relates to the eventual fiscal impact (higher water rates taxes) that
maintenance of the additional water lines will have on the citizens of Box Elder, a predominantly low-income
community. They'realso concerned about the city's ability to meet theincreased water supply needs, especialy if the
number of property owners/residentsimpacted by the ground water contamination east of the base increasesfor any
reason.

Two interviewees who live northeast of the base expressed concerns about the quality of Box Elder water in terms
of itssmell and taste. They feel they should have been given achoice about which water supply the Air Force hooked
their properties/residences up to, Rapid City water from Ellsworth AFB or Box Elder water.

On another issue, threeinterviewees expressed concerns about Ellsworth AFB discharging treated ground water into
Box Elder Creek versus exercising the option specified in the proposed plan to re-inject thetreated ground water back
into the ground water table.

They said the treated ground water discharge is not making it to Box Elder Creek because, some time ago, the
Department of Transportation plugged off several drainage culverts to prevent flooding at a mobile home park that
was built in the area. Because of this action, the natural drainage directs the treated ground water into the ground
water table near the Thunderbird housing development. The increased level of the ground water there has caused
some flooding in basements of those homes. One interviewee said the effects of this problem are improving as
treated ground water discharge rates decrease. However, he added that the problem worsens in years of heavy rain
and snow. All threeinterviewees wanted to know if the Ellsworth Cleanup Team has looked into this problem and
if there's aplan in the works to correct it.

Two interviewees mentioned a rumor that has been circulating in the local community. The rumor is that the base
is trucking contaminants off base with construction rubble. Thisis an issue the Ellsworth Environmental Cleanup
Team needs to set the record straight on.

One interviewee mentioned an odor that seems to increase in the Box Elder area around the spring and summer
months. She wonders if there's a connection to the aeration of volatile organic compounds removed from
contaminated soilsby Soil Vapor Extraction systemsinstalled at various cleanup sites. She also wantsto know if any
studies have been done on the health effects of releasing these contaminants into the air.

Identified Concerns. 1. Potential long-term cost of water supply system to residents of Box Elder
for water supplied to Off-Base residents outside of Box Elder in the area of
the AOC-24 plume.

2. Smell and taste of Box Elder water and the lack of choice on water supply
source.

3. Increased groundwater levelsin the Thunderbird Housing Development
as aresult of the discharge of treated groundwater into a drainageway to Box
Elder Creek, discharge may have resulted in flooding of basements in some homes.
4. Removal of contaminates off-Base with construction rubble.
5. Odor from the on-Base systems in the spring and summer months.
Other Comments. Severa interviewees recommended that the Air Force do more communicating with the people

of Box Elder, not just those in city government positions. And, they recommend that when
Ellsworth AFB commanders want to gauge community concerns about the environmental cleanup activities at the

3 September 2000



Ellsworth Air Force Base
Final 5 Year Review

base, that they focus their interaction efforts toward the Box Elder community, not the Rapid City
community. They feel that the Rapid City community is not impacted in any way - Box Elder community members
are the major stakeholders.

Identified Concerns: 1. Base should communicate with people of Box Elder and
not just government representatives of Box Elder and Rapid City.

Thefollowinginformationwas provided by the Ellsworth AFB project manager from Earth Tech. It dealsspecifically
with construction. and Operations and Maintenance (O& M) issues related to the Ellsworth environmental cleanup
sites.

Statusof Construction. Constructioniscompletewiththe exception of somewater main construction east of thebase
under the Operable Unit 11 project. That construction has been drawn out by the negotiations between the Air Force
and various property owners.

O&M Presence. The on-site staff includes a site manager, alead operator, a second operator and a lab technician.
They performdaily and periodicfacility O& M; coordinate subcontracted facility O& M; coordinatefacility operations
with Air Force personnel; and sample theinfluent and effluent streams as necessary to measure system operation and
ensure compliance with regulatory effluent limits.

Significant Changesin O&M Reqguirements. There have been reductionsin O&M efforts due to several factors --
elimination of granular activated carbon treatment at one of the plants; reduction in sampling frequency and anumber
of parameters at several sites. and installation of a computerized monitoring system at the treatment facility to allow
remote monitoring by operations personnel.

Unexpected O& M Difficultiesor Costs. Selenium concentrationsin ground water have caused some problemswith
effluent limits. resulting in certain wellsbeing periodically taken out of operation. Fouling of carbon treatment units
have also been a problem, but the problem has been resolved by the use of hydrogen peroxide backwashes. and, most
recently, by the elimination of chemical sequestrant at one of the plants. Biofouling of wells has occurred, and has
been addressed by annual redevelopment of a number of the extraction wells.

Opportunitiesto Optimize O& M or Sampling Efforts. With the approval of the regulatory agencies, the Air Force
has taken some extraction wells out of operation in order to concentrate the remediation effort on the areas of highest
contamination. Long-term monitoring hasbeen reduced at several sites, reducing annual costs. Additional extraction
welts have been installed in a coupl e of areas to enhance the operation of the remediation systems.

4 September 2000



APPENDIX E

ANNOTATED RESPONSESTO COMMENTS



Response to Comments on Draft Five Y ear Review for Ellsworth AFB, South Dakota, Dated June 2000
FXBM 997001

Response to comments received from US EPA Region 8. by Jeff Mashburn, dated July 19,2000.

Genera Comments:
Comment 1. "When contaminants or "classes’ of contaminants are first discussed in the
document”.......

Response: Additional text added to describe the source of material the first time it is mentioned.
Comment 2.  "create an acronym page and spell out acronyms when first used”...

Response: List added and spelled out in text.
Comment 3. " For consistency and ease of use.....
Response. Table numbers edit as requested
Comment4.  "In Chapter 3, for each operable unit....

Response. A table listing the chemicals analyzed for each media during the Rl isincluded. The
COC for aspecific OU are discussed in the text.

Comment 5. " In Chapter 3, for each OU, thereis repetitive wording...."

Response. Wording isincluded in each OU since areader may be looking at only one OU, and
would not necessarily read an opening section when looking for the risk assessment
information. Information providing clarification of the terms acceptable was added to

the text.
Comment 6.  "Any referencein this document to natural....."
Response. Text changed to indicate monitored natural attenuation.

Specific Comments:

Comment 1.  Title Page: Insert .....
Response. "Air " added to text.
Comment 2.  Page 1, Section 1.2, 2™ paragraph: Insert the word "statutory"..."

Response. Changed as requested

Comment 3.  Page 2, Section 1.2: Under "CERCLA Sites:" Should AOC 24 be mentioned..."

Response. AOC-24 added to the OU-11 list.



Comment 4.

Response.

Comment 5.
Response.
Comment 6.
Response.
Comment 7.
Response.
Comment 8.
Response.
Comment 9.

Response.

Comment 10.

Response.

Comment 11.

Response.

Comment 12.

Response.

Comment 13.

Response.

Page 5, Table 1: Please clarify the "low-level nuclear waste" that is.......
Table edited to reflect "Waste Generating Actions' rather than "Hazardous Substance
Activities" and LLRW removed from the last table column for current conditions.
LLRW is defined in table.

Page 7, Table 3:. Ensure dates that areitalicized......... "

Dates corrected.

Page 8, Section 3.1, 3 paragraph, last sentence: "ISthe USAF......"
Current data added to text.

Page 8, Section 3.1 4™ paragraph, first sentence: "Does the word.....
Yes.

Page 9, Section 3.1, 3 paragraph: "The text says'five off-Base...."
Text modified to reflect that these are private domestic supply wells, asis PWOL1.

Page 9, Section 3.1, 3 paragraph: "Figure 3-3 is referenced....

Corrected figure added.

Page 11, Section 3.2.2, 3¢ paragraph: " the test states'In spite of this......."
Yesthisissueis discussed in the Ecological Risk Assessment.

Page 13, Section 3.3.1, 3 paragraph: "Please clarify...."

Sentence re-written to clarify the discussion of the landfill boundary.

Page 16, Section 3.3.3 3 paragraph: "The first sentence indicates.

Text modified to indicatethat " results of the risk assessment indicated that surface water
was not amediaof current concern, because the chemicals detected in the ground water,
which contributed to excess risk, are considered to be naturally occurring.'...

Page 16, Section 3.3.3 4™ paragraph: "This paragraph should.....
Paragraph was re-written. "Remedial action was considered warranted for the landfills
based on the potential risk to human health from future rel eases of hazardous substances
fromthelandfills. Contaminantsin the landfills may leach downward to contaminate the

underlying ground water. Off-Base residents may then ingest or comein contact with the
contaminated ground water. Also, the surface of the landfills may erode, thus exposing



Comment 14.

Response.

Comment 15.

Response.

Comment 16.

Response.

Comment 17.

Response.

Comment 18.

Response.

Comment 19.

Base personnel doing maintenance work to disposed hazardous substances.”

Page 17, Section 3.4.4, 4" paragraph: " The text states' tetrachloroethylene (PCE)...."
Yes

Page 20, Section 3.5.3, |* paragraph: "Please clarify the discrepancy between the .....”

Paragraph was re-written. "The landfill was primarily active between 1965 and 1976 as
atrench and fill operation. Disposal trenches were approximately 13 to 15 ft deep. A
recent examination of 1946 and 1952 aerial photographs of EAFB indicated that some
landfill activity may have occurred prior to 1965. Also records indicate that one open
trench was used for disposal of construction demolition debris during the mid-1980s.
Digested wastewater treatment plant biosolids was also added to the landfill at this
time. Solid waste generated on-Base has been disposed of by contract at an off-Base
sanitary landfill since 1976."

Page 22, Section 3.5.3, 6" paragraph: " The text should be re-written to clarify that

Paragraph was re-written. "If not remediated" added to paragraph.
Page 24, Section 3.6.3, 5" paragraph: "In the first sentence......" But the ....."

Paragraph was re-written. "Part of the site risk present at OU-5 includes risk from
exposure to surface soil contaminants from within the landfill. In addition, due to the
heterogeneity of the landfill contents, there is some uncertainty associated with the
calculated risk values for the surface soil. The risk assessment for OU-5 indicated that
the carcinogenic risk was within the acceptable risk range of 1 x 10 to 1 x 10® and
there were no non-carcinogenic risks resulting in an HI above 1.0."

Note. The comment on uncertainty isreflective of the risk assessment process asawhole
due to the many factorsthat effect the actual risk as compared to calculated or estimated
worse case risk estimates.

Page 25, Section 3.6.3, 5" paragraph: "The last sentence indicates ...... assessment”,
Was.....?7"

Yes

Page 25, Section 3.7.2, |¥ paragraph: " Thisparagraphisnot clear ....... golf course. Was
fill ........ used at golf course?'



Response.

Comment 20.

Response.

Comment 21.

Response.

Comment 22.

Response.

Comment 23.

Response.

Comment 24.

Response.

Comment 25.

Response.

Comment 26.

Paragraph re-written. “Two distinct types and areas of fill material were found at
OU-6. The first type of fill material was clean till used on the eastern portion of the
OU, probably during construction of the golf course, and consists of re-worked soil
and organic material. The organic material was described in the field as black organic
humus type material resembling WWTP sludge material and plastic. and may have been
used asasoil amendment when the golf coursewasbuilt. The second type of fill material
is landfill material which consists of construction debris and demolition debris.
Construction and/or demolition debrisconsistsof broken concrete, broken brick, asphalt.
and wood.”

Page 28, Section 3.8.2, 1* paragraph: “Thistext conflicts.... with page 87...."

The following change was made to the text: “Remedial actions implemented at the OU
consisted of the application of institutional controls and ground water monitoring. A
removal action was completed at the OU to remove low level radiological waste
materials buried at this OU. The material was removed and disposed of according to
current EPA and Nuclear Regulatory Commission requirements.”

Page 29, Section 3.8.3: "Thetext on page 87 statesthat “ A low-Level radioactive waste
(LLRW) removdl ...... which contradicts this sections text....”

See response to comment 20.

Page 31, Section 3.9.3, 1% paragraph: “ Thetext states” the earthen dams..... water flow.
But does not..... issue”

Text added asfollows: “ These damswererebuilt as part of the remedial actions taken at
Ou-8.”

Page 37, Section 3.12.3, Area 2, 2nd paragraph: “The text describing AOC24...... the
contamination”

Text added: “The contaminant plume has been defined east of the Base and currently
extends approximately 5 miles to the east of the Base boundary. Private water supply
wellsin the plume area have shown elevated TCE levels, the Base hasinstalled awater
lineto provide an alternate water supply for the affected properties, until the TCE plume
isremediated.”

Page 43, Section 3.14.3 2nd paragraph: “ the text refersto Figure 3-34...... copy”
Figure 3-34 provided.

Page 45, Section 4.1.1 last paragraph: ‘ The text states” “additional well will ..... Isthis

Text modified. Wells have been added as part of the remedial action.
Page 47, Section 4.1.1, 3 paragraph: “ Thetext .......... no longer in use.”



Response.

Comment 27.

Response.

Comment 28.

Response.

Comment 29.

Response.

Comment 30.

Response.

Comment 31.

Response.

Comment 32.

Response.

Comment 33.

Response.

Comment 34.

Response.

Comment 35.

Response.

Comment 36.

Response.

Text re-written as follows: "The thermal oxidizer is no longer needed, due to the low
level of volatile emissions, and has been removed from the treatment system.

Page 47. Section 4.1.1, 4" paragraph: "The text refersto the continuing order.......copy
...... document.”

A copy isincluded in Appendix C.

Page51. Section 4.1.2, 3 paragraph: " Thetext impliesthat Figure 4-3..... Does Figure
4-3 show ...... currently configured?"

New figure provided.

Page51. Section 4.1.3, last paragraph:” Thetext ...... Figure4-4. I1sFigure44..... Wells?’

New text provided.

Page 57. Section 4.3.1: " the text should ...... operation and maintenance”.
New figure provided.

Page 59. Table 7: "A key should be...... component"

Footnotes added to table.

Page 61. Table 7: "The completion ...... blank."
Table updated.

Page 62. Table 7: "Footnotes are missing"
Footnotes added.

Page 63. Section 4.3.2, last paragraph: "Providethe........ revised."
Date inserted into text.

Page 64. Table 8: "The table does not......... controls"

Corrective action added to table.

Page 71. Section 6.3, 2™ paragraph: "the text ..... to be completed.”

Text changed to read: "Gamma chlordane is a broad-spectrum insecticide and was
used extensively in agriculture and for termite control in the 1980s, since that time



Comment 37.

Response.

Comment 38.

Response.

Comment 39.

Response.

Comment 40.

Response.

its use has been restricted and EPA has issued a no use restriction on food products”.
Page 84, Section 7.1.2. 2™ paragraph: " The text does not...... restricted areas, etc."

Text re-written as follows: " The Base made immediate evaluations of the action and

has repaired the cover. This effort included, review of operation directives, providing for
additional staff/personal training, completion of sampling and analysis of surface soil samplesto
determine if COCs had been released, installation of new signage, development and distribution
of anew Basemap showing environmentally restricted areas, and re-issue of the Base Commander
Continuing Order Policy."

Page 85, Section 7.1.3: " Whileinsgtitution .......... employed”

IC narrative added.

Page 86, Section 7.1.3: 1 paragraph,” Thetext isinconsistent ..... discussed.
Narrative corrected.

Page 86, Section 7.1.3: 4" paragraph, " the last sentence " it is......future" Isit... MCLS?"

MCL s were used as the cleanup goals for the OU.



Response to Comments on Draft Five Y ear Review for Ellsworth AFB, South Dakota, Dated June 2000

FXBN 997001

Response to comments received from US ACE, comments by Jim Moore. CENWO-ED-GI, dated July

21,2000.

Comments:

Comment 1.

Response:

Comment 2.

Response:

Comment 3.

Response.

Comment 4.

Response.

Section 6.3, Page 71, "Five COCs have had toxicity value of limits.......... EAFB. This
section refersthe reader to Table 6-19, page 83.. The table does not mention the source
of the data, nor..... oral slope, inhalation slope ..... refernce concentrations .... COCs.
Noted, the table has been revised to include additional data.

Section 7.2.3, page 90, " states the "the change........ not expected to .....at EAFB"

a Document does not have Table 6-10.
b. No evidence is offered for why the change ..... no effect conclusion is not
stated."

a Table 6-10 should be 6-9. Thistable has been modified and updated to included
information noted in comment 1.
b. Text has been revised and expanded.

" | am not certain ...... screening value of 400....... Ifitwas........ text should have
stated that fact”

Correct the 400 ppm screening value was not used during the RI risk assessmentsor in
the five-year review. No lead levels were observed near this level during the RI.

"In lieu of recalculating the quantitative......... as an expanded table 6-19. In addition ...a
qualitative statement should be made as....... increase or decrease therisk to receptors at
the site.”

The text and table 6-19 have been updated. A recommendation from this five year
review will be to develop amaster list screening valuesfor the Base and to compare that
list with EPA Regional screening levels.



Response to Comments on Draft Five Y ear Review for Ellsworth AFB, South Dakota. Dated June 2000
FXBN 997001

Responseto commentsreceived from US EPA Region 8, comments by Susan Griffin, dated June 26,2000.

Comments:

Comment 1. "The dermal risk calculations are ......1989 EPA guidance. If the current Dermal.......
was used , chances are the dermal risk would be less.”

Response: Noted, no change was made to the text in this regard.

Comment 2. " although introductory sections....... 10% chromium....... the other option isto speciate

the chromium upon analysis.”

Response: Understood. The risk assessments were reviewed with comment in mind. No additional
information was added t the five year review however at this time. Re-calculation of risks were not
completed aspart of thisreview. However further review or comparison to EPA Regional screeningvalues
may be included as recommendation for the next review process.

Comment 3. " athough EPA uses 400....... did not appear that .....used at any operable unit."

Response. Correct the 400 ppm screening value was not used during the RI risk assessmentsor in
thefive-year review. No lead | evel swere observed at these concentrationsduring the RI.

Comment 4. "Inhalation non-cancer toxicity valuesinthese......... derived ....converting to inhalation
values. Most toxicologists feel that it is inappropriate to extrapolate from ... so we
generally don't."

Response. We understand the current position of not extrapolating the values. The five year

review did not re-calculaterisk at the site. However the oral RFDs and other information
in the related reference table in the text have been updated with available data (Table
6-19). A recommendation for the next review will be made to include comparison of the
new values in the table as well as EPA Regional screening values to current site
concentrations, rather than complete recal culations of risk.

Comment 5. Ora RFDs are now availablefor......."
Response. Date added to Table 6-19.

Comment 5[6]. Oral cancer ...... revised for....."
Response. Data added to Table 6-19.



Response to Comments on Draft Five Y ear Review for Ellsworth AFB. South Dakota, Dated June 2000
FXBN 997001

Response to comments received from SDDENR, comments by Leland Baron, dated August 24,2000.

Comments:

Comment 1. "Develop alist of acronyms used in the document.”

Response: List added

Comment 2. " Delete the sectionsand .....to remedial actions .....under state authority ..... aswell as
references in the document.”

Response: Understood. Thisinformation was added to the document at the request of the RPM and

had agreement from the RPM group. It is understood that this is not a CERCLA issue but the remedial
actions at some of the OUs do affect both CERCLA and non-CERCLA contaminants that is some cases
may be intermingled. The information was retained in this the first five-year review.

Comment 3. Section 3, Background, Initial Response: " Please clarify first ...... CERCLA and

Non-CERCLA ....."
Response. This text has been changed as indicated.
Comment 4. Page 38, Area2: "Add more explanation tot he description of Area of Concern 24.....
Response. Agreed. Additional text was provided.

Comment 5. Page 58, Table 7: Please add footnotes for this table.
Response. Footnotes added.

Comment 6. Page 70. Section 6.1: " The language concerning the change to state TPH........ Please
delete the sentence stating the TPH action level declined from 10,000 mg/kg to 500

mg/kg."

Response. Text edited as recommended.

Comment 7. Page 85, OU-2: " Change mustard agent to mustard agent test kitsin the third
paragraph.”

Response. Edit made as recommended.
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